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Abstract 
 
Hearing impairment, a prevalent chronic health condition, is associated with reduced 
quality of life. Rehabilitation interventions such as hearing aids and communication programs are 
effective, but their uptake and outcomes are suboptimal. Shared decision making, or the 
involvement of both the client and the clinician in all decisional steps, has been advocated for 
people with chronic health conditions. This thesis investigated the application of shared decision 
making to the rehabilitation of adults with acquired hearing impairment. Mixed methods research 
(qualitative and quantitative) was framed within a prospective design. In total, 153 adults aged 
over 50 with acquired hearing impairment seeking help for the first time participated. Four studies 
were conducted to investigate: 1) the experiences of adults with acquired hearing impairment 
with shared decision making; 2) the factors they report as influencing their intervention decisions; 
3) the significant predictors of their intervention decisions; and 4) the significant predictors of 
their intervention uptake and outcomes. Each participant met with the audiologist who used 
shared decision making and a decision aid to offer intervention options: hearing aids, 
communication programs (group or individual), and no intervention. Participants considered the 
intervention options for at least one week before making their intervention decisions. 
Studies one and two used a qualitative methodology. Individual interviews were conducted 
with 22 participants purposefully chosen to represent a wide range of decision making 
perspectives and experiences. The interviews were audio recorded, transcribed, and analysed with 
content analysis. Study one identified the participants’ experiences with shared decision making. 
The results were organised into an evidence-based model of shared decision making for adults 
with acquired hearing impairment. Participants described decision making by its actors, processes, 
and dimensions and highlighted two themes: my story and trust. The themes convey that adults 
with acquired hearing impairment wish clinicians to listen to their experiences and preferences 
and to be trustworthy. 
Study two identified the factors that participants reported as influencing their intervention 
decisions: 1) convenience; 2) expected adherence and outcomes; 3) financial costs; 4) hearing 
disability; 5) nature of intervention; 6) other people’s experiences, recommendations, and 
support; and 7) preventive and interim solution. All factors were a positive influence for a 
particular intervention for some participants and a negative influence for the same intervention 
for other participants. 
  ix 
Studies three and four used a quantitative approach and, more specifically, multivariate 
analysis (logistic and linear regression) to identify unique predictors when all other variables were 
held constant. Study three investigated the predictors of intervention decisions in 139 
participants. The majority of the sample opted for hearing aids (54%) whilst 24% of the sample 
opted for communication programs and 22% opted for no intervention. Seven predictors were 
identified: 1) application for subsidised hearing services (participants more likely to choose hearing 
aids and less likely to choose communication programs); 2) hearing impairment (hearing aids more 
likely and no intervention less likely); 3) communication self-efficacy (hearing aids less likely); 4) 
powerful others locus of control (hearing aids less likely); 5) hearing disability perceived by others 
and self (hearing aids more likely); 6) perceived communication program effectiveness 
(communication programs more likely); and 7) perceived suitability of individual communication 
program (hearing aids less likely and communication programs more likely). 
Whilst study three identified the predictors of intervention decisions (i.e., the intervention 
participants intended to take up), study four investigated the predictors of intervention uptake 6 
months later and of hearing aid and communication program outcomes 3 months after 
intervention completion. Almost a quarter (24%) of the 153 participants did not take up the 
intervention they intended to. Seven intervention uptake predictors were identified: 1) application 
for subsidized hearing services (participants more likely to obtain hearing aids and less likely to 
pursue no intervention); 2) higher socio-economic status (no intervention less likely); 3) 
communication self-efficacy (hearing aids less likely); 4) contemplation stage of change (no 
intervention less likely); 5) hearing disability perceived by others and self (communication 
programs less likely); 6) perceived communication program effectiveness (communication 
programs more likely); and 7) perceived suitability of individual communication program (hearing 
aids less likely and communication programs more likely). Intervention outcomes (benefit, 
composite outcomes, and reduction in self-reported hearing disability) were obtained for 91 of the 
94 participants who completed an intervention and six predictors of successful intervention 
outcomes were identified: 1) higher socio-economic status; 2) higher initial self-reported hearing 
disability; 3) lower precontemplation stage of change; 4) higher action stage of change; 5) lower 
chance locus of control; and 6) higher hearing disability perceived by others and self. 
In summary, these four studies underline the importance of a client-centred and trusting 
approach to decision making with adults with acquired hearing impairment. More specifically, 
clinicians should discuss self-reported hearing disability and stages of change to successfully help 
  x 
adults with acquired hearing impairment make decisions that result in intervention uptake and 
successful outcomes. 
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Chapter 1 - Introduction 
 
This first chapter introduces the topics of acquired hearing impairment in adulthood and of 
rehabilitation intervention decision making. The aims of the thesis are described and an overview 
of the thesis methodology and chapters is presented. 
 
1.1 Acquired Hearing Impairment in Adulthood 
Hearing impairment is a prevalent health condition. It is reported by 26% of Australians 
aged 65-74 years and by 42% of Australians aged 75 and over (Australian Institute of Health and 
Welfare, 2010). Hearing impairment is not only common, but it also has serious negative 
consequences. It is associated with poorer quality of life even after adjusting for potential 
confounding factors (Chia et al., 2007). Burden of disease takes into account the prevalence and 
consequences of a health condition and measures its impact in a population in terms of disability-
adjusted life years, or years of healthy life lost. Hearing impairment features in the top 10 causes 
of burden of disease in Australia and in the top 5 causes of burden of disease in Australians aged 
55-64 years (Australian Institute of Health and Welfare, 2010). 
Very few adults with acquired hearing impairment can benefit from a medical, surgical, or 
pharmacological intervention. However, rehabilitation interventions can reduce the serious 
negative consequences of hearing impairment. The most common and well-known rehabilitation 
intervention is hearing aid fitting. Hearing aids are electro-acoustic devices aimed at restoring the 
impaired audibility of sounds caused by a hearing impairment (Dillon, 2001). They successfully 
improve the quality of life of those who use them (Chisolm et al., 2007). 
However, the vast majority of adults with acquired hearing impairment do not access 
rehabilitation services or if they access them they achieve suboptimal outcomes. Hearing help-
seeking is often delayed. On average, adults who failed a hearing screening described having first 
noticed their hearing impairment 10 years ago (Davis, Smith, Ferguson, Stephens, & Gianopoulos, 
2007). This highlights how hearing help seeking for the first time is a critical rehabilitation step 
and, therefore, this thesis focuses on adults with acquired hearing impairment seeking help for the 
first time. In terms of rehabilitation uptake, only 21% of middle-aged and older Australians with 
hearing impairment own hearing aids and, of that percentage, 23% do not use them (Chia et al., 
2007). The low rate of hearing aid uptake, which occurs worldwide, motivated the United States’ 
National Institute on Deafness and Other Communication Disorders/National Institutes of Health 
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(NIDCD/NIH) to sponsor a working group on accessible and affordable hearing health care for 
adults with mild to moderate hearing impairment (Donahue, Dubno, & Beck, 2010). 
Given the delays in help seeking, low hearing aid uptake, and suboptimal hearing aid 
outcomes, it may be that hearing aids do not address the needs of all adults with acquired hearing 
impairment seeking help for the first time. Other rehabilitation interventions, such as group and 
individual communication programs, have proven to be successful (Hawkins, 2005; Kricos & 
Lesner, 2000; Sweetow & Palmer, 2005). Communication programs target the improvement of 
speech perception and/or communication management (Gagné & Jennings, 2008) and their 
effectiveness is understood to be comparable with hearing aids. For example, a group 
communication program (Hickson, Worrall, & Scarinci, 2006) and an individual communication 
program (Kramer, Allessie, Dondorp, Zekveld, & Kapteyn, 2005) have yielded overall self-reported 
outcomes of similar magnitude as measured by the International Outcome Inventory (IOI: Cox et 
al., 2000; Hickson et al., 2006; Noble, 2002). For item 1 of the IOI (hours of use per day), 
participants reported greater use of hearing aids than strategies learnt in communication 
programs whilst for item 4 (satisfaction) and item 6 (positive impact on others), participants 
reported more successful outcomes with the communication programs than with hearing aids 
(Hickson et al., 2006). A fundamental premise of this thesis is that as interventions other than 
hearing aids are effective, it is appropriate to offer a range of intervention options to adults with 
acquired hearing impairment seeking help for the first time. 
 
1.2 Rehabilitation Intervention Decision Making 
When different health interventions with comparable outcomes exist, client involvement in 
intervention decision making is recommended. This is called shared decision making and refers to 
the involvement of the client and the clinician in all decisional steps (Charles, Gafni, & Whelan, 
1997, 1999). Shared decision making occupies the middle of the decision making continuum from 
paternalistic decision making (clinician making the decision with little client involvement) to 
informed decision making (client making the decision with little clinician involvement). According 
to a systematic review, shared decision making is especially suitable for people with a chronic 
health condition and when the intervention involves more than one session (Joosten et al., 2008). 
Acknowledgement of clients’ perspectives and discussion of intervention options are two concepts 
central to shared decision making (Makoul & Clayman, 2006). This follows the mutual participation 
model proposed as a revolution to medicine over 50 years ago (Szasz & Hollender, 1956) and is 
compatible with a global trend towards health services that are centred around the needs of the 
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client (Mead & Bower, 2000). This is echoed in the rehabilitation of adults with hearing 
impairment with, for example, the adoption of a psychosocial framework (Stephens, 1996) and the 
use of the term “enablement” instead of rehabilitation in a shift away from the medical model 
(Stephens & Kramer, 2010). 
Although health decision making has been extensively researched, the process of 
intervention decision making for adults with acquired hearing impairment is currently not well 
understood. Predictors of hearing aid seeking, uptake, and outcomes have been researched (e.g., 
Cox, Alexander, & Gray, 2005, 2007; Kricos, 2000; Kricos, Erdman, Bratt, & Williams, 2007), but 
they have focused on the clinical scenario where only hearing aids are available and have not 
specified the type of health decision making used. This thesis explores rehabilitation intervention 
decision making of adults with acquired hearing impairment seeking help for the first time when 
intervention options other than hearing aids are available and when shared decision making is 
used. Hence, it investigates how best intervention decision making practices can be applied in 
audiological rehabilitation. 
 
1.3 Aims of the Thesis 
The overall aim of this thesis was to investigate how adults with acquired hearing 
impairment seeking help for the first time make rehabilitation intervention decisions in the 
context of shared decision making. As the relevant literature was summarised, four specific 
research aims emerged: 
1. To explore the experiences of adults with acquired hearing impairment seeking help for the 
first time with shared intervention decision making; 
2. To explore the factors they report as influencing their intervention decisions;  
3. To identify the significant predictors of their intervention decisions; and 
4. To identify the significant predictors of their intervention uptake and outcomes. 
 
1.4 Overview of the Thesis Methodology and Chapters 
All studies included in this thesis received ethical clearance from the University of 
Queensland’s Behavioural and Social Sciences Ethical Review Committee and from the Australian 
government’s Department of Health and Ageing Ethics Review Committee (see Appendices A and 
B). 
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Chapter 2 presents a literature review of rehabilitation interventions for adults with 
acquired hearing impairment, which was published in the Journal of Aging and Health. Chapter 3 
presents a literature review in the form of a tutorial on the participation of adults with acquired 
hearing impairment in their rehabilitation with a focus on client-centredness, joint goal setting, 
and shared decision making. It was in press in the Journal of the Academy of Rehabilitative 
Audiology at the time of thesis submission. 
Chapters 4 to 7 report the results of the four studies that address the research aims. Mixed 
methods research (qualitative and quantitative) was used within a prospective design. The central 
premise of mixed methods research is that “the use of quantitative and qualitative approaches in 
combination provides a better understanding of research problems than either approach alone” 
(Creswell & Plano Clark, 2007, p. 5). In total, 153 adults aged over 50 with acquired hearing 
impairment seeking help for the first time participated. Each participant met with the audiologist 
who used shared decision making and a decision aid to offer intervention options: hearing aids, 
communication programs (group or individual), and no intervention. Participants considered their 
intervention options for at least one week before making their intervention decision. Measures 
were taken at five time points: 1) before the presentation of intervention options; 2) after the 
intervention decision; 3) 6 months after the intervention decision; 4) immediately after 
completion of the intervention; and 5) 3 months after completion of the intervention. 
The first and second research aims called for a qualitative approach. A subsample of 22 
participants was purposively chosen from the 153 participants to represent a wide range of 
decision making perspectives and experiences. The 22 participants completed individual 
interviews, which followed a topic guide (see Appendix C), were audio recorded, transcribed, and 
analysed with content analysis. 
Chapter 4 addresses the first research aim and explores the experiences of adults with 
acquired hearing impairment seeking help for the first time with shared intervention decision 
making. It was in press in the Journal of the Academy of Rehabilitative Audiology at the time of 
thesis submission. 
Chapter 5 addresses the second research aim and explores the factors influencing the 
intervention decisions of adults with acquired hearing impairment seeking help for the first time. It 
was published in the International Journal of Audiology. 
The third and fourth research aims called for a quantitative approach: multivariate analysis 
(logistic and linear regression) identified unique predictors when all other variables were held 
constant. Potential predictors included demographic factors (e.g., age, gender), hearing factors 
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(e.g., hearing thresholds, self-reported hearing disability), motivational and personality factors 
(e.g., stages of change, locus of control), and belief factors (e.g., perceived communication 
program effectiveness, perceived likely adherence). 
Chapter 6 presents the predictors of intervention decisions in 139 participants. It was 
under review for publication in the Journal of Speech, Language, and Hearing Research at the time 
of thesis submission. Whilst Chapter 6 identified the predictors of intervention decisions (i.e., the 
intervention participants intended to take up), Chapter 7 investigated the predictors of 
intervention uptake 6 months later and of hearing aid and communication program outcomes 3 
months after intervention completion. According to international consensus, the hearing aid and 
communication program outcomes were self-reported (Cox et al., 2000). More specifically, benefit 
was measured with the Client-Oriented Scale of Improvement (Dillon, James, & Ginis, 1997), 
composite outcomes with the International Outcome Inventory (Cox et al., 2000; Noble, 2002), 
and reduction in self-reported hearing disability with the Hearing Handicap Questionnaire 
(Gatehouse & Noble, 2004). Intervention outcomes were measured immediately after completion 
of the intervention and 3 months later. Chapter 7 is in preparation for publication in a peer-
reviewed journal. 
Finally, Chapter 8 presents a summary of the findings along with strengths, limitations, 
implications, and future directions of the research. 
As discussed above, Chapters 2–7 are based on journal articles that had been published 
(Chapters 2 and 5), were in press (Chapters 3 and 4), under review (Chapter 6), or in preparation 
(Chapter 7) at the time of thesis submission. Except for Chapters 3 and 4 which are in press as 
companion papers, all other journal articles are published separately. Therefore, some repetition 
in the thesis does occur, for example in the introduction and methodology sections of the different 
chapters. The journal articles are inserted without modification in the thesis with a few exceptions 
described below. Formatting changes to the style of the headings, tables, figures, and referencing 
maintain consistency throughout the thesis. Headings and references follow the American 
Psychological Association (APA) style, 6th edition with the exception of digital object identifiers 
which were unavailable for many references and were therefore excluded from all references for 
consistency. References are placed at the end of each of the thesis chapters. All seven 
questionnaires used in the studies are described and referenced. Two of the questionnaires are 
well known in audiology (i.e., Client-Oriented Scale of Improvement and International Outcome 
Inventory). The items of the five questionnaires less well known in audiology (i.e., Hearing 
Handicap Questionnaire, Self-Efficacy for Situational Communication Management Questionnaire, 
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University of Rhode Island Change Assessment - Hearing, Locus of Control internality, powerful 
others, and chance scales, and Intervention Questionnaire) are available as appendices to this 
thesis (see Appendices D-H). Signposts to the relevant appendices were added throughout the 
thesis. Some of the articles were published in journals that use American English whist some 
articles were published in journals that use British English, hence some differences in written 
forms of English exist between the chapters. Some slight variations in terminology are also evident 
throughout the chapters. For example, the nomenclature used to describe the research 
participants (such as older adults with hearing impairment or adults with acquired hearing 
impairment) reflect editorial preferences of the journals in which the articles have been published. 
The studies were completed in Australia and therefore are imbedded in the Australian 
context of audiological rehabilitation. However, wherever possible the findings have been 
discussed in the broader context of world wide hearing rehabilitation. 
The terminology used throughout the thesis follows the World Health Organisation’s 
International Classification of Functioning, Disability, and Health (World Health Organisation, 
2001), which describes health from a biopsychosocial perspective. Impairment refers to anatomo-
physiological problems, activity limitations are difficulties experienced whilst executing activities, 
and participation restrictions are difficulties experienced whilst being involved in life situations. 
Disability is an umbrella term that encompasses impairment, activity limitations, and participation 
restrictions and is influenced by contextual factors. Contextual factors can either be of personal or 
environmental nature. 
This thesis focuses on the involvement of adults with hearing impairment in their 
rehabilitation. Several definitions of rehabilitation exist (e.g., Wade & de Jong, 2000) and 
prominent researchers have suggested that the term enablement or facilitation may better reflect 
the current biopsychosocial perspective in rehabilitation (Stephens & Kramer, 2010; Wade, 2006). 
Although this thesis uses the term rehabilitation throughout for consistency, its conceptualisation 
follows Stephens and Kramer’s definition of enablement: “a problem-solving process aimed at: 
enhancing the activities and participation of an individual with hearing difficulties, improving their 
quality of life, minimising any effect on significant others, and facilitating their acceptance of any 
residual problems” (Stephens & Kramer, 2010, p. 3) 
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Chapter 2 - Rehabilitation of older adults with hearing impairment: A 
critical review 
 
 
 
 
Laplante-Lévesque, A., Hickson, L., & Worrall, L. (2010). Rehabilitation of older adults with hearing 
impairment: A critical review. Journal of Aging and Health, 22, 143-153. 
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2.1 Abstract 
Objectives: Hearing impairment, which affects both peripheral and central structures of 
the auditory system, is highly prevalent among older adults and has serious consequences both for 
the people with hearing impairment and for those around them. This article provides an updated 
overview of the rehabilitation of this population. Methods: This article critically reviews the 
rehabilitation interventions available to older adults with hearing impairment: hearing aids, 
hearing assistance technology, and communication programs. Results: Current evidence suggests 
positive outcomes of similar magnitude for the three rehabilitation interventions, however their 
availability/uptake and adherence are suboptimal. Discussion: To improve the current situation, 
two changes to practice are warranted. First, availability of the range of rehabilitation 
interventions should be improved. Second, in accordance with the self-management of other 
chronic health conditions, older adults with hearing impairment should be invited to be actively 
involved in their rehabilitation. 
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2.2 Introduction 
Hearing impairment is a common health condition, especially among older adults, and its 
prevalence is increasing as the population ages. Age-related hearing impairment is a bilateral and 
gradual process affecting both peripheral and central structures of the auditory system (Gates & 
Mills, 2005). According to longitudinal studies, this degenerative process results in a decrease in 
hearing thresholds of approximately 1 dB per year for people aged 60 and over (Lee, Matthews, 
Dubno, & Mills, 2005) and word recognition in quiet worsens faster than predicted by the decline 
in hearing thresholds (Dubno et al., 2008). Among older adults, hearing impairment is more 
prevalent with increasing age (Chia et al., 2007; Cruickshanks et al., 1998), among males 
(Cruickshanks et al., 1998; Jerger, Chmiel, Wilson, & Luchi, 1995), and among people with 
concomitant health conditions and/or living in an aged care facility (Jerger et al., 1995). 
 
2.3 Consequences of Hearing Impairment among Older Adults 
According to the International Classification of Functioning, Disability and Health of the 
World Health Organization, disability encompasses impairments, activity limitations, and 
participation restrictions (World Health Organization, 2001). The impact of hearing impairment 
cannot be predicted by audiometric results alone as personal and environmental factors have a 
significant influence on the extent of hearing-related activity limitations and participation 
restrictions (Wiley, Cruickshanks, Nondahl, & Tweed, 2000). Activities limited by hearing 
impairment include: 
- Speech perception, especially in adverse environments with noise, reverberation, 
high speech rate, accented speech, and/or when the face of the person talking 
cannot been seen; 
- Understanding of broadcast signals such as radio and television; 
- Localization of sound sources such as footsteps and cars; and 
- Detection of environmental signals including ringing telephones, doorbells, and 
alarms.  
Participation restrictions caused by hearing impairment include: 
- Withdrawal from previous involvement in community life; and 
- Avoidance of interpersonal interactions. 
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Furthermore, the consequences of hearing impairment extend beyond activity limitations 
and participation restrictions. Bilateral age-related hearing impairment is associated with poorer 
health-related quality of life in both physical and mental domains, even after adjusting for 
demographic and medical confounders (Chia et al., 2007). Communication partners of older adults 
with hearing impairment (e.g., spouses) also experience the negative consequences of hearing 
impairment (Scarinci, Worrall, & Hickson, 2008). Hearing impairment is frequently left untreated 
for years as help-seeking is delayed. On average, older adults who failed a hearing screening 
described having first noticed their hearing impairment 10 years ago (Davis, Smith, Ferguson, 
Stephens, & Gianopoulos, 2007).  
Very few older adults with hearing impairment are candidates for a medical, 
pharmacological, or surgical intervention such as cochlear implants and bone-anchored hearing 
aids to address their age-related hearing impairment. Interventions therefore focus on 
rehabilitation. 
 
2.4 Rehabilitation Interventions for Older Adults with Hearing Impairment 
The three main rehabilitation interventions for older adults with hearing impairment are 
hearing aids, hearing assistance technology, and communication programs. 
 
2.4.1 Hearing Aids 
Hearing aids amplify sound to a level that the wearer can perceive. Hearing aids can be 
made to fit in the ear or behind the ear, can be of different sizes, can be used unilaterally or 
bilaterally, and can contain different signal processing features (see Figures 2.1–2.3). Most current 
hearing aids use digital signal processing. All hearing aids have the same basic components:  
- A microphone to convert the sound signal into an electric signal; 
- An amplifier to increase the strength of the electrical signal; 
- A loudspeaker to convert the electric signal back to a sound signal; 
- A coupler to send the amplified sound signal towards the tympanic membrane; 
- And a battery, either disposable or rechargeable (Dillon, 2001). 
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Figure 2.1 Example of a behind-the-ear hearing aid, courtesy of Siemens 
 
 
Figure 2.2 Example of an in-the-ear hearing aid, courtesy of Siemens 
 
 
Figure 2.3 Example of a completely-in-the-canal hearing aid, courtesy of Siemens 
 
2.4.2 Hearing Assistance Technology 
Hearing assistance technology, historically referred to as assistive listening devices, is 
equipment that facilitates access to auditory information (Lesner, 2003). Hearing assistance 
technology can employ auditory, visual, and/or tactile stimuli and can be used for a variety of 
situations such as for one-to-one and group communication, with the television or telephone, and 
for environmental sound detection. Examples of hearing assistance technology include induction 
loops in public areas such as train stations that broadcast announcements through radio waves 
accessible to people equipped with the required receivers (e.g., as part of their hearing aids), 
cordless headphones which transmit and amplify the television auditory signal without the 
deleterious effects of room reverberation, telephones which amplify the incoming voice signal, 
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teletypewriters (telephones equipped with a keyboard), and lights which are activated if a fire 
alarm rings. The Frequency Modulation (FM) system is a wireless portable hearing assistance 
technology that provides a direct path between the sound source and the person with hearing 
impairment (see Figure 2.4). The sound signal, usually the voice of the person talking, is picked up 
by a microphone. A small transmitter attached to the microphone sends the sound signal via radio 
waves to the receiver, usually worn by the person with hearing impairment. The sound signal can 
be delivered from the receiver to the person with hearing impairment’s ears via a headset, hearing 
aids, or loudspeakers. The FM system is widely used in educational settings for children with 
hearing impairment and older adults can benefit from it in structured settings such as meetings. 
 
 
Figure 2.4 Example of a Frequency Modulation (FM) system, courtesy of Phonak 
 
2.4.3 Communication Programs 
Communication programs for older adults with hearing impairment target the 
improvement of speech perception and/or communication management and can be group-based 
or individualized (Gagné & Jennings, 2008). Speech perception training encompasses auditory 
training, speechreading training (previously termed lipreading), and auditory-visual training, while 
communication management refers to programs that target communication strategies, 
conversational fluency, assertiveness, stress management, and personal adjustment. Published 
programs vary in content (e.g., modification of cognitive, behavioral, and/or emotional processes), 
delivery mode (e.g., clinician-led or self-directed with the help of written or audiovisual material), 
number of sessions (e.g., from one session to eight sessions), and session duration (e.g., from 30-
minute sessions to day-long sessions). Some communication programs are designed for people 
with hearing aids, while others include all people with hearing impairment, irrespective of their 
hearing aid ownership or usage. 
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2.5 Comparing Rehabilitation Interventions 
Table 2.1 illustrates the current evidence regarding the outcomes of the three main 
rehabilitation interventions. Hearing aids and communication programs yield self-reported 
outcomes of similar magnitude (see Hickson, Worrall, & Scarinci, 2006 for discussion) and 
preliminary data suggests that the FM system, a hearing assistance technology, also produces 
equivalent self-reported outcomes (Thibodeau, 2007). However, such comparisons between 
interventions should be made cautiously at this stage as outcomes were measured on samples 
with different baseline characteristics (e.g., age and degree of hearing disability). Furthermore, 
outcome measures reported are specific to hearing rather than being generic measures used in all 
fields of health (e.g., generic quality of life measures). This makes it difficult to compare the 
effectiveness of interventions for hearing impairment versus interventions for other health 
conditions. 
 
Table 2.1 Examples of the rehabilitation intervention outcomes reported in the literature 
 Hearing-related activity limitations 
and participation restrictions 
Quality of life 
Hearing aids - Improved as measured by the 
International Outcome Inventory - 
Hearing Aids (Cox & Alexander, 
2002; Takahashi et al., 2007) 
- Improved as concluded by a 
systematic review (Chisolm, 
Johnson et al., 2007) 
Hearing 
assistance 
technology 
- Improved as measured by the 
International Outcome Inventory - 
Alternative Interventions (Chisolm, 
Noe, McArdle, & Abrams, 2007; 
Thibodeau, 2007) 
- Improved as measured by the 
International Outcome Inventory - 
Alternative Interventions (Chisolm, 
Noe et al., 2007; Thibodeau, 2007) 
Communication 
programs 
- Improved as concluded by 
systematic reviews (Hawkins, 2005; 
Sweetow & Palmer, 2005) 
- Improved as measured by the 
International Outcome Inventory - 
Alternative Interventions (Hickson 
et al., 2006; Kramer, Allessie, 
Dondorp, Zekveld, & Kapteyn, 
2005) 
 
Such favorable intervention outcomes, however, cannot be obtained unless the 
rehabilitation intervention is made available to the older adult with hearing impairment, the 
person decides to take it up, and he or she adheres to the intervention. Table 2.2 lists the issues in 
availability/uptake and adherence that have been reported in the literature for each of the 
rehabilitation interventions. Issues of availability and uptake have been combined in the table as 
cross-sectional surveys fail to identify whether the low uptake of an intervention is due to poor 
availability (e.g., the intervention is not offered to the older adult with hearing impairment) or to 
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poor uptake (e.g., the older adult with hearing impairment refuses the available intervention). In 
many regions of the world, the vast majority of hearing rehabilitation resources for older adults 
are currently allocated to hearing aids, making them widely available. While availability relates to 
the clinical services in place, uptake and adherence relate to the older person with hearing 
impairment. Despite availability of hearing aids, older adults’ hearing aid uptake is still low and, of 
those who obtain hearing aids, a significant proportion do not adhere to them (i.e., not wearing 
the hearing aids or wearing them intermittently). Availability/uptake rates are low for both 
hearing assistance technology and communication programs. Adherence to communication 
programs is also low, while adherence to hearing assistance technology has not been studied 
systematically in a large sample of older adults with hearing impairment. 
 
Table 2.2 Rehabilitation intervention issues as reported in the literature 
 Availability/Uptake Adherence 
Hearing aids - 21% of older Australians with 
hearing impairment own hearing 
aids (Chia et al., 2007) 
- 35% of older Americans with 
hearing impairment own hearing 
aids (Gates, Cooper, Kannel, & 
Miller, 1990) 
- 23% of older Australians who own 
hearing aids do not use them (Chia 
et al., 2007) 
- 22% of older Americans who own 
hearing aids do not use them (Gates 
et al., 1990) 
Hearing 
assistance 
technology 
- 5% of older Americans with 
disabilities own hearing assistance 
technology (Tomita, Mann, & 
Welch, 2001) 
- Not reported in the literature  
Communication 
programs 
- 5% of American audiologists 
provide group communication 
programs and < 1% provide 
individual communication programs 
(Prendergast & Kelley, 2002) 
- 44% of participants to a group 
communication program did not 
attend all 5 weekly sessions 
(Hickson, Worrall, & Scarinci, 2007) 
- 32% of participants to a individual 
communication program did not 
complete the 5 daily sessions over 4 
weeks (Sweetow & Henderson 
Sabes, 2006) 
 
2.6 Clinical Implications 
Although hearing aids, hearing assistance technology, and communication programs are all 
beneficial rehabilitation intervention options for older adults with hearing impairment, overall 
availability/uptake and adherence are still low. Barriers span from access to services to attitudes 
about rehabilitation, for the older adults with hearing impairment as well as their significant 
others and their clinicians (Kiessling et al., 2003). For example, Sweetow and Henderson Sabes 
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(2006) hypothesized that the time and effort required compromised adherence to an individual 
management program, and that both the clients and the clinicians can work towards better 
adherence in this instance. To improve the current situation, two changes to practice are 
warranted. 
First, availability of the range of rehabilitation interventions should be improved. As age-
related hearing impairment is a progressive condition, older adults can gradually adapt to it and 
minimize the extent of its impact to themselves and others. Systematic hearing screenings and 
consistent referral patterns from primary care clinicians to clinicians who specialize in the 
rehabilitation of older people with hearing impairment are warranted (Davis et al., 2007). Hearing 
specialists should discuss the range of rehabilitation interventions supported by the scientific 
evidence. The provision of a range of interventions, beyond the common fitting of hearing aids, is 
likely to result in more older adults being willing to take up rehabilitation. 
Second, older adults with hearing impairment should be invited to be actively involved in 
the rehabilitation process. A shift from an acute to a chronic model of health services delivery 
would better reflect the permanent nature of age-related hearing impairment. Rehabilitation 
interventions for hearing impairment all include some form of self-management, through the 
regular use of technical aids or through the modification of cognitive, behavioral, and/or 
emotional processes. In order to achieve better intervention uptake and adherence, older adults 
with hearing impairment should be actively involved in all stages of their rehabilitation. This is 
consistent with an increasingly large body of evidence supporting the involvement of people with 
chronic health conditions in their own care, for example through shared intervention decision 
making and self-management programs (Barlow, Wright, Sheasby, Turner, & Hainsworth, 2002; 
Montori, Gafni, & Charles, 2006). Given the progressive nature of age-related hearing impairment, 
intervention decisions should be periodically revisited. Some older adults may also wish to use a 
combination of rehabilitation interventions, either simultaneously or sequentially, in order to 
successfully manage their hearing impairment. 
 
2.7 Future Directions 
There is a clear need for a better understanding of the factors involved in the suboptimal 
availability/uptake and adherence to rehabilitation interventions among older adults with hearing 
impairment. Pragmatic trials, with experimental conditions as close to clinical conditions as 
possible, are needed to provide more detailed information on optimal candidacy criteria for each 
of the rehabilitation interventions. In line with self-management practices for other chronic health 
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conditions, the impact of older adults’ involvement in their own rehabilitation on intervention 
uptake and adherence is also required. This much needed new evidence will help reduce the 
prevalent and serious condition that is untreated hearing impairment among older adults. 
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3.1 Abstract 
The aim of this tutorial is to review approaches that promote client participation in health 
care. More specifically, client-centeredness, joint goal setting, and shared decision making are 
defined; their applications to the management of people with chronic health conditions, and more 
specifically acquired hearing impairment, are outlined; and the evidence for their effectiveness is 
described. Future directions in audiology clinical practice and research are proposed to resolve 
whether such approaches can improve outcomes for people with acquired hearing impairment. 
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3.2 Introduction 
Chronic health conditions have reached “epidemic proportions” (Daar et al., 2007, p. 494). 
They are of long duration, of slow progression, and include cardiovascular diseases, chronic 
respiratory diseases, diabetes, and vision and hearing impairments (World Health Organization, 
2005). Although chronic health conditions cannot be cured, their consequences can be minimized 
with self-management, that is, the adoption, modification, and/or maintenance of healthy 
behaviors (Lawn & Schoo, 2010; Newman, Steed, & Mulligan, 2004). Self-management refers to 
“the individual’s ability to manage the symptoms, treatment, physical and psychosocial 
consequences and life style changes that are inherent in living with a chronic condition” (Barlow, 
Wright, Sheasby, Turner, & Hainsworth, 2002, p. 178). Client participation is central to the success 
of self-management. Just as a person with diabetes can increase physical activity and decrease 
caloric intake to reduce diabetic complications, a person with hearing impairment can use hearing 
aids, hearing assistance technology, and apply knowledge obtained through a communication 
program to reduce hearing-related activity limitations and participation restrictions (for a review, 
see Laplante-Lévesque, Hickson, & Worrall, 2010b). 
This article describes approaches that promote client participation, specifically, client-
centeredness, joint goal setting, and shared decision making. These approaches are defined and 
their applications to the management of people with chronic health conditions, and more 
specifically acquired hearing impairment, are outlined. Finally, clinical and research future 
directions are highlighted. 
 
3.3 Client-Centeredness 
The terms client-centeredness, family-centeredness, patient-centeredness, person-
centeredness, and relationship-centeredness are commonly used to describe health centeredness. 
In an effort to better understand the similarities and differences in the above terminologies, a 
review of their definitions, key elements, and components revealed many common themes 
(Hughes, Bamford, & May, 2008). As the different terms are very similar, a decision was made to 
use ‘client-centeredness’ here as an umbrella term to include all types of health centeredness. 
Historically, client-centeredness was first used in psychotherapy (Rogers, 1946). It has been 
described as the clinician understanding the client as a unique human being (Balint, 1969), as 
health professionals recognizing that client psychology influences their practice (Tait, 1974), and 
as an alternative to disease-centeredness or clinician-centeredness (Levenstein, McCracken, 
McWhinney, Stewart, & Brown, 1986). It has strong roots in a biopsychosocial view of health 
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(Engel, 1977) and three major schools of ethical thought (consequentialist moral theory, 
deontological theory, and virtue-based theory) all concluded that client-centeredness is morally 
right (Duggan, Geller, Cooper, & Beach, 2006). 
Although client-centeredness lacks a universal definition, the paradigm is typically 
described according to five dimensions: biopsychosocial perspective; client as a person; shared 
power and responsibility; therapeutic alliance; and clinician as a person (Mead & Bower, 2000). 
Client-centeredness takes a biopsychosocial perspective, acknowledging that combined biological, 
psychological, and social perspectives are required to understand health. The World Health 
Organization’s international classification of functioning, disability, and health (2001) adopts a 
biopsychosocial perspective. Seeing the client as a person refers to the importance of 
understanding his or her unique illness experience. Sharing power and responsibility promotes an 
egalitarian client-clinician relationship and respects the client’s expertise and autonomy. The 
therapeutic alliance refers to the fundamental importance of a good clinician-client relationship. 
Finally, the clinician as a person recognizes the humanity of the clinician and its inherent influence 
on the client-clinician relationship. According to a systematic review, interventions for clinicians 
that aim to promote client-centeredness in consultations can successfully increase client-
centeredness (Lewin, Skea, Entwistle, Zwarenstein, & Dick, 2009). But what do clients think of 
client-centeredness? 
Clients value client-centeredness: general practice clients mentioned wanting their 
clinicians to listen to them, communicate effectively, find common grounds, and provide 
information on disease prevention and health promotion (Little et al., 2001). When presented with 
two videos of medical consultations, one using a biomedical approach (i.e., with a focus on the 
disease and clinician-driven decision making) and one using a client-centered approach, more 
clients preferred the latter approach (Swenson, Zettler, & Lo, 2006). They described the client-
centered clinician in the video as working with the clients, respecting them, and exploring their 
needs. Krupat and colleagues (2000) assessed dyads of clients and clinicians’ preferences for 
client-centeredness and client satisfaction towards their clinicians. Clients were satisfied with 
clinicians that either gave the same amount of importance to client-centeredness as them or that 
gave more importance to client-centeredness than them. Similarly, Brody and colleagues (1989) 
asked clients to complete questionnaires before and after a visit to the general practitioner. 
Clients were most satisfied when their general practitioner valued their perspectives and provided 
education and counseling. More importantly, this finding was independent of the clients’ stated 
preference prior to the visit for a general practitioner that values their perspectives and provides 
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education and counseling; both the clients who valued and those who did not value client-
centeredness beforehand reported greater satisfaction when their clinician used a client-centered 
approach during the visit. 
 
3.3.1 Client-centeredness and Chronic Health Conditions 
A review of the literature on client-centeredness with people with chronic health 
conditions identified two particularly relevant components. First, eliciting and discussing clients’ 
beliefs can promote intervention adherence and client satisfaction (Michie, Miles, & Weinman, 
2003). Prompting clients to discuss their perspectives and being genuinely interested in their 
individual experiences of living with chronic health conditions is essential. Second, facilitating 
client engagement in the clinical encounter can promote long term self-management of the health 
condition (Michie et al., 2003). Engaging the clients in actively taking control of their health 
condition, for example by encouraging them to ask questions or take part in decisions, is also 
paramount. The clinician must recognize the expertise of the clients living with chronic health 
conditions in order to achieve this (Wilson, 1999). 
 
3.3.2 Client-centeredness and the Rehabilitation of Adults with Acquired Hearing Impairment 
Researchers, clinicians, and policy-makers involved in the rehabilitation of adults with 
acquired hearing impairment have integrated aspects of the five dimensions of client-
centeredness discussed by Mead and Bower (2000). For example, Stephens provided much 
support for the use of a biopsychosocial approach in hearing rehabilitation (Stephens, 1996; 
Stephens & Hétu, 1991). The biopsychosocial model of the World Health Organization (2001) and 
its earlier versions are commonly applied in rehabilitative audiology (e.g., Abrams, McArdle, & 
Chisolm, 2005; Chisolm, Abrams, & McArdle, 2004; Gagné, 1998; Gatehouse, 1994, 2001; Hickson 
& Scarinci, 2007; Hickson, Worrall, & Scarinci, 2007; Kramer, Allessie, Dondorp, Zekveld, & 
Kapteyn, 2005; Saunders, Chisolm, & Abrams, 2005). The exploration of the client’s experience of 
hearing impairment has been discussed to some extent in the rehabilitation of people with 
hearing impairment, for example through the use of open ended questionnaires (Barcham & 
Stephens, 1980) or through the discussion of the stigma attached to hearing impairment (Hétu, 
1996). The Ida Institute, a non-profit educational Danish body, builds on this and provides 
audiologists with information and support to help guide people with hearing impairment towards 
successful rehabilitation (Kirkwood, 2008). However, the literature on the other aspects of client-
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centeredness described by Mead and Bower (2000), for example the sharing of power and 
responsibility, the therapeutic alliance, and the clinician as person is rather scarce. 
Many authors have advocated for client-centeredness in audiology (see, for example, 
Duchan, 2004; Erdman, Wark, & Montano, 1994) and the term client-centeredness has been used 
in several audiology publications. For example, rehabilitative audiology was said to be “profoundly 
client-centered; the client reveals the predicament, helps to evolve the management plan, and 
ideally, drives its implementation” (Hyde & Riko, 1994, p. 356) and to be a “client-oriented 
problem solving process” (Danermark, 1998, p. 125). Wilkerson described a “person-centered 
analytic framework for outcome measurement” in rehabilitative audiology (2000, p. 81) whilst 
Sweetow (1999) contrasted a professional-centered approach to a client-centered approach when 
counseling hearing aid users. Borrowing from Carl Rogers’ humanist perspective to psychology, 
Sweetow advocated that the audiologist working in the client-centered approach should listen 
with concern and empathy, provide unconditional positive regard, and counselor congruence 
(genuineness). Furthermore, the client was described as “empowered to make decisions (and) 
held responsible for decisions and outcomes” (Sweetow, 1999, p. 4). 
The terminology of client-centeredness was also used in rehabilitative audiology to 
describe an “approach to patient care, which openly recognizes the desires of the patient and asks 
each of us to examine how these desires may best be honored as treatment is planned, initiated, 
and carried out” (Clark, 2007, p. 164). The benefits of motivational interviewing with hearing aid 
candidates, described as “a focused, goal-directed, patient-centered approach and counseling 
tool”, were seen as reducing their ambivalence and increasing their willingness to obtain hearing 
aids (Beck, Harvey, & Schum, 2007). The potential application of relationship-centeredness to 
audiology, with its focus on the client-audiologist interaction, has also been raised (English, 2005). 
 
3.4 Joint Goal Setting 
Joint goal setting refers to the client and the clinician sharing the power and responsibility 
by elaborating together meaningful objectives or desired outcomes, events, or processes, either 
specifically relevant to the client’s current health status or life goals (Austin & Vancouver, 1996; 
Naik, Schulman-Green, McCorkle, Bradley, & Bogardus, 2005). The aims of rehabilitation goal 
setting identified in the healthcare literature are to: 1) enhance the client’s autonomy; 2) improve 
rehabilitation outcomes; 3) assess individualized rehabilitation outcomes; and 4) provide 
information to stakeholders such as health service funders, quality auditors, accreditation 
agencies, and professional bodies (Levack, Dean, Siegert, & McPherson, 2006). 
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Goal setting can affect behaviors (Locke & Latham, 2002) and therefore joint goal setting 
can enhance quality of care (Bogardus et al., 2004). However, focus groups highlight that not all 
clients and clinicians wish to participate in goal setting (Schulman-Green, Naik, Bradley, McCorkle, 
& Bogardus, 2006). Major reasons clients and clinicians gave for not wanting to participate in goal 
setting included limited time, health encounters focused on symptoms, perception of disinterest 
by the other party (clinicians believing that clients are not interested in goal setting and vice-
versa), and the view that all clients’ goals are similar. 
 
3.4.1 Joint Goal Setting and Chronic Health Conditions 
Joint goal setting has been used successfully in the management of chronic health 
conditions, for example when helping diabetic clients achieve healthy behaviors (DeWalt et al., 
2009). Clients with chronic health conditions naturally develop goals but joint goal setting with 
clinicians can improve the likelihood of these goals supporting effective self-management (Brown, 
Bartholomew, & Naik, 2007). After setting goals, rehabilitation clients reported greater perceived 
confidence in self-management (Wressle, Eeg-Olofsson, Marcusson, & Henriksson, 2002). Clients 
attending neurological rehabilitation who actively participated in goal setting also reported 
increased satisfaction with the rehabilitation process (Holliday, Cano, Freeman, & Playford, 2007). 
 
3.4.2 Joint Goal Setting and the Rehabilitation of Adults with Acquired Hearing Impairment 
Historically, the potential benefits of goal setting in rehabilitative audiology were 
highlighted over 20 years ago (McKenna, 1987). Roberts and Bryant (1992) identified three 
functions of goal setting in rehabilitative audiology: 1) motivate the client to take an active role in 
their rehabilitation; 2) educate the client to continue seeking information; and 3) evaluate 
progress towards goal achievement. Later, research reports on behavioral intervention for adults 
with acquired hearing impairment mentioned the use of individualized intervention goals 
(Andersson, Melin, Scott, & Lindberg, 1995; Lindberg, Scott, Andersson, & Melin, 1993). Stephens 
(1996) also described how goal setting could be used in rehabilitative audiology. Subsequently, the 
importance of tailoring both the rehabilitation interventions and the outcome measures according 
to goals achieved prominence in the audiology literature (Cox et al., 2000; Gagné, 1998; Gagné, 
Hétu, Getty, & McDuff, 1995; Gagné, McDuff, & Getty, 1999; Schow, 2001; Stephens, Jaworski, 
Kerr, & Zhao, 1998). 
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Joint goal setting has since been used successfully in rehabilitative audiology. The Client-
Oriented Scale of Improvement (COSI: Dillon, Birtles, & Lovegrove, 1999; Dillon, James, & Ginis, 
1997) asks clients to nominate up to five rehabilitation goals and to rate their perceived reduction 
in disability and resulting ability to communicate in these specific situations at the conclusion of 
rehabilitation. It was the first goal setting tool that clinicians working with people with hearing 
impairment widely integrated in their practices. The individualized nature of the COSI has been 
generally appreciated by clients, as described by an audiologist: “it gives the client some 
ownership over the rehabilitation program” (Dillon & So, 2000, p. 3). Although designed more 
specifically as an outcome measure tool, the Glasgow Hearing Aid Benefit Profile (GHABP: 
Gatehouse, 1999, 2000, 2001) can also be used for goal setting. More recently, Jennings (2009) 
successfully used Goal Attainment Scaling (goal set along with quantifiable attainment levels) with 
46 adults with hearing impairment participating in a group-based rehabilitation program. The 
goals were set individually prior to rehabilitation. The participants described each of their goals in 
terms of the environment in which they occurred, the people involved, and how participants 
currently addressed them. Participants also identified the extent to which they would like the 
goals improved. Goal attainment was reviewed after rehabilitation completion and six months 
later. The use of the COSI is well established for joint hearing aid goal setting and it has also been 
used for audiological interventions other than hearing aids (see, for example, Hickson et al., 2007). 
Jennings provides an in-depth description of how joint goal setting can be applied to audiological 
interventions other than hearing aids. 
 
3.5 Shared Decision Making 
Like joint goal setting, shared decision making is a component of client-centeredness 
(Mead & Bower, 2000). Some of the other terms used to describe client participation in 
intervention decision are informed decision making, client-clinician partnership, concordance, 
evidence-based client choice, client autonomy, client self-determination, active client 
participation, and client participation. 
Decision making is best represented on a continuum, from sole clinician participation at 
one end to total client participation at the other end. Three main approaches to intervention 
decision making have been identified on this continuum: paternalistic, shared, and informed 
(Charles, Gafni, & Whelan, 1997, 1999). Shared decision making occupies the middle of the 
decision making continuum: paternalistic decision making (clinician making the decision with little 
client participation) is at one end and informed decision making (client making the decision with 
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little clinician participation) is at the other end. In shared decision making, or the middle position 
on the continuum, the information exchange, deliberation, decision making and intervention 
action are performed together by the client and the clinician (Charles et al., 1997, 1999). It 
signifies involving clients in decision making “to the extent that they desire” (Edwards & Elwyn, 
2006, p. 317). 
Client participation in intervention decisions has two main advantages. First, it respects the 
client’s right to autonomy and informed consent (Emanuel & Emanuel, 1992; Lidz, Appelbaum, & 
Meisel, 1988). Second, it achieves better intervention adherence and outcomes. A systematic 
review reported shared decision making to be particularly suitable for people with chronic health 
conditions, when more than one intervention is available, and when the interventions require 
more than one session (Joosten et al., 2008). Despite this, many barriers to shared decision 
making exist. 
Clinicians report barriers to shared decision making such as health system factors (e.g., 
time constraints), clinician factors (e.g., insufficient availability of information), and client factors 
(e.g., misconceptions about the health condition or the intervention, high level of anxiety, or poor 
understanding of the information conveyed by the clinician) (Gravel, Légaré, & Graham, 2006). 
From the client’s perspective, 52% of Americans reported preferring paternalistic decision making 
(Levinson, Kao, Kuby, & Thisted, 2005) whilst 96% of Swedes reported preferring shared decision 
making (Rosén, Anell, & Hjortsberg, 2001). Such disparities in client preferences across studies 
may be attributed to methodological differences. The former study surveyed the general 
population whilst the latter study surveyed clients just after a medical visit when they may have 
been more inclined to reflect on their preferences. Decision making preferences were determined 
differently in the two studies as well. The American study asked the participants to rate their 
agreement with the statement ‘‘I prefer to leave decisions about my medical care up to my 
doctor’’ and those who strongly agreed, moderately agreed, or slightly agreed were deemed as 
preferring paternalistic decision making. The Swedish study asked participants to complete the 
statement “If there are alternative therapies, the choice of treatment should be made by …” and 
those who answered “myself and the doctor who treats me but the doctor has the deciding vote” 
or “myself and the doctor who treats me but I have the deciding vote” were deemed as preferring 
shared decision making. The disparity in these surveys’ results shows how preferences for shared 
decision making are influenced by contextual factors such as recent experience with health care. 
Cultural aspects may also come into play and demographic differences also exist in client 
preferences for shared decision making. In general, younger clients, clients with more years of 
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formal education, and female clients are more likely to prefer participation in health decisions (for 
a review, see Say, Murtagh, & Thomson, 2006). It is still unclear whether the influence of age is 
indeed an age effect or rather a cohort effect, with the new generation of older adults expected to 
prefer more participation than their predecessors. 
Understandably, clients want to be adequately prepared before participating in health 
decision making. Prerequisites to shared decision making include knowledge, explicit 
encouragement of client participation by the clinician, appreciation of the client’s rights and 
responsibilities to play an active role in decision making, awareness of choice, and sufficient time 
(Fraenkel & McGraw, 2007). Client’s access to information is a fundamental part of shared 
decision making and decision aids can provide information on the intervention options and their 
benefits and limitations. Decision aids are “evidence-based tools designed to prepare clients to 
participate in making specific and deliberated choices among healthcare options in ways they 
prefer. Patient decision aids supplement (rather than replace) clinician’s counseling about 
options” (O’Connor et al., 2009, p. 3). A decision aid can take various forms such as a leaflet, a 
board, a poster, an audio or audiovisual recording, or an interactive computer-based presentation. 
Decision aids are used by the client and the clinician to enable a systematic, consistent, and 
unbiased presentation of the intervention options. They provide information on the benefits and 
limitations of the available interventions and help clients clarify their goals and values relevant to 
the health condition and the intervention options so that their intervention decision is compatible 
with those. Decision aids are important as inconsistencies in the presentation of intervention 
options (e.g., introducing a bias in the option presentation or omitting the option of no 
intervention or of deferring the decision) can intentionally or unintentionally direct the client 
towards a specific intervention (Ashcroft, Hope, & Parker, 2001; Elwyn, Edwards, Gwyn, & Grol, 
1999; Wills & Holmes-Rovner, 2003). Decision aids should provide accurate yet parsimonious 
information and individualized decision aids that adapt to each client’s situation have been 
advocated. A systematic literature review on decision aid outcomes revealed that they improve 
client knowledge of intervention options, facilitate decisions, and increase client participation in 
decision making (O’Connor et al., 2009). The quality of decision aids fluctuates greatly but decision 
aid standards are now available (Elwyn et al., 2009). The standards can assist clinicians and 
researchers wishing to develop their own decision aids. 
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3.5.1 Shared Decision Making and Chronic Health Conditions 
Shared decision making appears particularly relevant to people with chronic health 
conditions as these conditions require self-management through sustained behavior modifications 
(Paterson, Russell, & Thorne, 2001; Thorne, 2006). In contrast with a person with an acute health 
condition, someone with chronic health conditions does not make one single decision, but rather 
has recurrent decisions to make (Garfield, Smith, Francis, & Chalmers, 2007; Montori, Gafni, & 
Charles, 2006). Clients prefer participation in decisions pertaining to non-life threatening health 
conditions and to behavioral decisions (Deber, Kraetschmer, & Irvine, 1996; Say et al., 2006). 
In terms of shared decision making outcomes for people with chronic health conditions, 
clients with myocardial infarction who chose between group cardiac rehabilitation and individual 
cardiac rehabilitation were more likely to complete their rehabilitation program than clients who 
were randomly assigned to one of the two rehabilitation programs (Wingham, Dalal, Sweeney, & 
Evans, 2006). Similarly, clinically depressed clients who chose to pursue counseling achieved 
better outcomes than their counterparts who were randomized to the same intervention (Chilvers 
et al., 2001). The literature on diabetes also signals favorable outcomes when clients are offered 
their preferred decision making role (Michie et al., 2003; van Dam, van der Horst, van den Borne, 
Ryckman, & Crebolder, 2003). Similarly, if shared decision making was to be used with adults with 
acquired hearing impairment, intervention adherence and outcomes may benefit. 
 
3.5.2 Shared Decision Making and the Rehabilitation of Adults with Acquired Hearing 
Impairment 
Rehabilitative audiology has been described as a sequence of decisions (Hyde & Riko, 
1994). A person with hearing impairment faces many decisions on the road to successful 
rehabilitation. The person decides to seek help, to pursue an intervention, and to follow all the 
steps to successful implementation and maintenance of the intervention (Milhinch & Doyle, 1990). 
Little empirical evidence on rehabilitative audiology decision making is currently available. A 
paternalistic approach to decision making (clinician making the decision) has dominated 
historically, however for Stephens, the decision making step is “a vital stage in the rehabilitative 
process in which key decisions are made jointly between the professionals and the hearing 
impaired people together with an input from Significant Others (author’s own capitalization)” 
(1996, p. 61). 
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Shared decision making achieves particularly good outcomes with people with chronic 
health conditions and when several interventions requiring more than one session are available 
(Joosten et al., 2008). This is the case for adults with acquired hearing impairment who have many 
possible audiological intervention options such as hearing aid fitting, other technological 
interventions, and communication programs. Meta-analyses and systematic reviews have 
confirmed the effectiveness of hearing aids as well as group and individual communication 
programs in reducing activity limitations and participation restrictions and increasing quality of life 
(Chisolm et al., 2007; Hawkins, 2005; Sweetow & Palmer, 2005). Thus, better outcomes may be 
achieved if clients are made aware of all intervention options, receive quality information in the 
form of decision aids that highlight those, and are involved in shared decision making. 
 
3.6 Future Directions 
This article described approaches that promote client participation, specifically, client-
centeredness, joint goal setting, and shared decision making. Research evidence indicates that 
these approaches result in improved adherence and outcomes for people with chronic health 
conditions. It is suggested here that client participation may also be integrated in the 
rehabilitation process for adults with acquired hearing impairment. Like other people with chronic 
health conditions, people with hearing impairment require self-management through sustained 
behavior modifications. For example, people with hearing impairment constantly decide whether 
they will or will not use technical aids and communication strategies. Intervention adherence and 
successful intervention outcomes is unlikely unless clients become active partners in their 
management program. Rehabilitative audiologists should recognize the expertise of their clients 
and seek to open their approaches to promote self-management. Borrowing approaches from 
other disciplines that promote the participation of people with chronic health conditions in the 
management of their conditions could enrich the services offered to people with hearing 
impairment. 
Research also needs to be undertaken to better understand how the various components 
of client participation are currently being used by rehabilitative audiologists. Their acceptability, 
both by clients and clinicians, benefits, and limitations must be formally investigated. For example, 
very little is currently known about the client-audiologist relationship. Studies performed in other 
fields of health, such as asking clients to describe and express their preferences for biomedical or 
client-centered consultations after viewing videos of clinical scenarios using both approaches, 
should be conducted in rehabilitative audiology. How client participation can be used to enhance 
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the rehabilitation of adults with acquired hearing impairment remains to be determined. For 
example, what are the factors that clients take into account when making hearing rehabilitation 
decisions? What information should rehabilitative audiology decision aids include? What is the 
effect of client participation on rehabilitation outcomes? 
A clinical trial currently underway at the University of Queensland in Brisbane, Australia, 
seeks to provide answers to some of these questions. The literature on intervention options for 
people with acquired hearing was reviewed (Laplante-Lévesque, Hickson, & Worrall, 2010b) to 
inform the development of a decision aid. The decision aid was used in a clinical trial of shared 
decision making in rehabilitative audiology. A companion article in this journal describes the 
shared decision making experiences of adults with acquired impairment in the shared decision 
making clinical trial (Laplante-Lévesque, Hickson, & Worrall, in press) whilst the factors influencing 
rehabilitation decisions of adults with acquired hearing impairment has been published elsewhere 
(Laplante-Lévesque, Hickson, & Worrall, 2010a). This latter publication also includes a copy of the 
decision aid used. 
 
3.7 Conclusion 
Approaches that promote clients’ participation in their health such as client-centeredness, 
joint goal setting, and shared decision making hold promise for the rehabilitation of people with 
acquired hearing impairment. During an initial client-audiologist encounter, most of the time is 
typically devoted to instrumental assessment and intervention implementation, at the expense of 
history taking and discussion of assessment results and intervention options (Doyle, 1994). 
Although the importance of the hearing impairment assessment should not be overlooked, 
increased client participation, for example via client-centeredness, joint goal setting, and shared 
decision making, constitutes a more holistic approach that respects the client as a person and that 
may hold promise to improve the quality of life of these people. Successful client participation 
calls for an evolution of the client-clinician relationship from a paternalistic to a collaborative 
association. 
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Chapter 4 - A qualitative study of shared decision making in 
rehabilitative audiology 
 
 
 
 
Laplante-Lévesque, A., Hickson, L., & Worrall, L. (in press). A qualitative study of shared decision 
making in rehabilitative audiology. Journal of the Academy of Rehabilitative Audiology. 
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4.1 Abstract 
This study examined rehabilitative audiology clients’ experiences with shared decision 
making. Adults with acquired hearing impairment and with no previous experience of 
rehabilitative audiology were recruited for a shared decision making clinical trial. A sample of 22 
participants completed an in-depth interview which was transcribed and analyzed using content 
analysis. The results were organized into an evidence-based model of rehabilitative audiology 
shared decision making. Participants described decision making by its actors, processes, and 
dimensions. Two themes, “my story” and “trust”, highlight the importance of a client-centered 
and ethical approach to shared decision making in rehabilitative audiology. 
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4.2 Introduction 
Acquired hearing impairment is a prevalent chronic health condition and has serious 
consequences (for a review, see Laplante-Lévesque, Hickson, & Worrall, 2010b). Fortunately, 
rehabilitation interventions such as hearing aids and group and individual communication 
programs are effective (Chisolm et al., 2007; Hickson, Worrall, & Scarinci, 2006; Kramer, Allessie, 
Dondorp, Zekveld, & Kapteyn, 2005; Sweetow & Henderson Sabes, 2006; Thibodeau, 2007). As 
outlined in the preceding companion article (Laplante-Lévesque, Hickson, & Worrall, in press), 
approaches that promote client participation in their health such as client-centeredness, joint goal 
setting, and shared decision making hold promise for the rehabilitation of people with acquired 
hearing impairment. 
 
4.2.1 Decision Making in Rehabilitative Audiology 
Little empirical evidence on rehabilitative audiology decision making is currently available. 
A paternalistic approach to decision making (clinician making the decision) has dominated 
historically, however rehabilitative audiology decision making has been described as “a vital stage 
in the rehabilitative process in which key decisions are made jointly between the professionals and 
the hearing impaired people” (Stephens, 1996, p. 61). 
Given that shared decision making achieves better intervention adherence and outcomes 
than other types of decision making (Joosten et al., 2008), a clinical trial was designed to test the 
shared decision making approach in rehabilitative audiology. Other publications are arising from 
this clinical trial (see, for example, Laplante-Lévesque, Hickson, & Worrall, 2010a) and more 
information is available from the authors on request. The purpose of this study, nested in the 
clinical trial, was to examine the experiences of clients with rehabilitative audiology shared 
decision making. This study was undertaken to investigate how shared decision making was 
construed by adults with acquired hearing impairment and to formulate an evidence-based model 
of shared decision making relevant to rehabilitative audiology. 
This fills a gap in the current literature as shared decision making theories and definitions 
have predominantly originated from philosophical and ethical views, have been elaborated by 
researchers and clinicians, and have focused on processes occurring during the client-clinician 
encounter. Only a small number of studies explored the experiences of people facing shared 
health decisions. For example, using a qualitative methodology, the meaning that African-
Americans with diabetes made of shared decision making was found to differ significantly from the 
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well-known theoretical models proposed by researchers (Peek et al., 2008). Similarly, women with 
cancer who faced shared decisions described their experiences as extending beyond the client-
clinician encounter (O'Brien et al., 2008) and depicted situations where their preferred degree of 
decisional involvement changed over time (Ziebland, Evans, & McPherson, 2006). Healthy 
members of the general community stressed the importance of prerequisites for shared decision 
making including knowledge, clinician explicitly encouraging client participation, client’s rights and 
responsibilities regarding involvement in decision making, awareness of choice, and sufficient time 
(Fraenkel & McGraw, 2007). 
 
4.3 Method 
This study was conducted in 2008-2009 in Brisbane (Queensland, Australia) and received 
clearance from the University of Queensland’s Behavioural and Social Sciences Ethical Review 
Committee and the Australian government’s Department of Health and Ageing Ethics Review 
Committee (see Appendices A and B). 
 
4.3.1 Sampling and Recruitment 
Adults aged 50 years and over with acquired hearing impairment and who had not 
previously received rehabilitative audiology services were recruited via the Office of Hearing 
Services of the Australian government’s Department of Health and Ageing (Australian government 
program offering subsidized hearing services to people receiving a government pension), print and 
electronic media, notice boards, and word-of-mouth for a shared decision making clinical trial. 
Potential participants received a hearing assessment (otoscopy and air conduction pure-tone 
audiometry). Eligibility was restricted to those who presented with a hearing impairment defined 
as an average of air conduction thresholds at 0.5, 1, 2, and 4 kHz greater than 25 dB HL in at least 
one ear. Potential participants whose hearing assessment indicated they needed medical 
attention were excluded from the study after completing further testing (bone conduction pure-
tone audiometry and tympanometry) and being referred to a medical practitioner. A total of 153 
participants participated in the shared decision making clinical trial and a subsample of 22 
participants participated in this study. The 22 participants were recruited according to purposive 
sampling, and more specifically maximum variation sampling (Sandelowski, 1995), to capture a 
broad range of rehabilitation intervention decision making processes among people with acquired 
hearing impairment. More specifically, sampling occurred until enough variations in the sample 
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were found in terms of age, gender, degree of hearing impairment, work status, living situation, 
eligibility for the Office of Hearing Services program, and intervention decision. Table 4.1 presents 
an overview of the 22 adults with acquired hearing impairment who participated in the study. 
 
Table 4.1 Sample characteristics 
Characteristics 
Participants 
% (n) 
Age 
50-65 
> 65 - 80 
> 80 
 
36% (8) 
55% (12) 
9% (2) 
Gender 
Male 
Female 
 
68% (15) 
32% (7) 
Degree of hearing impairment in better ear 
Mild (≤ 40 dB HL) 
Moderate (> 40 and ≤ 55 dB HL) 
 
91% (20) 
9% (2) 
Work status 
Full-time paid work 
Part-time paid work and/or semi-retirement 
Retirement and/or home duties 
 
18% (4) 
27% (6) 
55% (12) 
Living situation 
Alone 
With spouse or partner 
With family member(s) other than spouse or partner 
With friend(s) 
 
27% (6) 
55% (12) 
9% (2) 
9% (2) 
Eligibility for the Office of Hearing Services program 
Eligible 
Ineligible 
 
50% (11) 
50% (11) 
Intervention decision 
Hearing aids 
Group communication program 
Individual communication program 
No intervention 
 
45% (10) 
14% (3) 
27% (6) 
14% (3) 
 
4.3.2 Procedures 
Participants attended two research appointments with the first author (a registered clinical 
audiologist). The first research appointment took place at the Audiology Clinic of the University of 
Queensland. Once eligibility and consent for the study were confirmed, the rehabilitation decision 
was approached using shared decision making (Charles, Gafni, & Whelan, 1997, 1999). Participants 
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listed their rehabilitation goals and four options were presented as described in Table 4.2: hearing 
aids, group communication program, individual communication program, and no intervention. 
 
Table 4.2 Intervention options 
1) Hearing aids 
Description: Electro-acoustic devices restoring the impaired sound audibility. 
Provider: Participant’s preferred hearing aid clinic. 
Cost: Depending on the type of hearing aids obtained, free or reduced cost for participants eligible 
for subsidized hearing services. For other participants, the current market cost of hearing aids is 
approximately 1250-4500 USD per hearing aid. 
2) Group communication program: Active Communication Education (ACE) 
Description: Group sessions on problem-solving strategies to improve communication. Facilitated 
by an audiologist. Significant others are encouraged to attend. Runs for 6–10 people for 5 
consecutive 2-hour weekly sessions. 
Provider: Audiology Clinic of the University of Queensland. 
Cost: Free of charge for all participants. 
3) Individual communication program: Individual - Active Communication Education (I-ACE) 
Description: Written chapters on problem-solving strategies to improve communication. 
Facilitated by an audiologist. Significant others are encouraged to participate. Each of 5 chapters 
completed at the participant’s pace before contacting the facilitator and then receiving the next 
chapter in the mail. 
Provider: Audiology Clinic of the University of Queensland. 
Cost: Free of charge for all participants. 
4) No intervention 
Description: Intervention delay or decline. Outlined in the medical literature as a valid option in 
several clinical circumstances. Acknowledges that age-related hearing impairment is not a life-
threatening condition and that relative readiness for rehabilitation must be taken into 
consideration. 
 
A decision aid summarizing the intervention options and their outcomes according to the 
most recent scientific evidence was developed. Simple language accessible to most was used 
(Flesch Reading Ease: 72.8; Flesch-Kincaid Grade Level: 5.2, meaning that the decision aid can be 
understood by people with at least five years of formal education). It is typically recommended 
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that decision aids do not require more than eight years of formal education according to 
readability formulae (Elwyn et al., 2006). Intervention options were discussed in relation to each 
participant’s rehabilitation goals and significant others were invited to take part in the discussion if 
present. Each participant received a copy of the decision aid. Figure 4.1 illustrates the first page of 
the decision aid; the following four pages each provided more detailed information about each of 
the four intervention options. 
 
 
Figure 4.1 Decision aid excerpt 
 
The decision was elicited at the second research appointment, which took place at the 
most convenient location for each participant (i.e., participant home, participant workplace, 
community location, or Audiology Clinic of the University of Queensland) between one and four 
weeks after the first research appointment. In this clinical trial, each participant was required to 
choose only one of the four intervention options. After completion of the intervention of choice, 
participants were invited to consider another intervention, if relevant. However, simultaneous 
completion of more than one intervention was not available in this clinical trial. After the initial 
intervention decision, each participant then took part in a semi-structured audio-recorded 
interview of approximately one hour in duration during which they described their experiences 
with shared decision making. The interview guide (written prompts the first author referred to 
during the interview to ensure all important topics were discussed) focused on factors involved in 
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the decision (see Laplante-Lévesque et al., 2010a) as well as on experiences with shared decision 
making with prompts including asking the participant to describe how the decision was made and 
what an ideal scenario of decision making in rehabilitative audiology would entail (see Appendix 
C). 
 
4.3.3 Analysis 
Data analysis occurred simultaneously with sampling and data collection. Interviews were 
transcribed verbatim by the first author, anonymized, and expanded with contextual information 
from the notes taken by the first author during the interviews. 
The interview transcripts were analyzed inductively with content analysis (Graneheim & 
Lundman, 2004). An inductive approach does not aim at categorizing the data according to 
previous knowledge and/or research hypotheses but rather searches for patterns emerging from 
the data. The interviews generated a total of 852 meaning units (i.e., words related to each other 
through their content and context). Each meaning unit was shortened to a condensed meaning 
unit (i.e., reduced meaning unit with preserved meaning). The 852 condensed meaning units were 
clustered into 42 codes (i.e., labels). The 42 codes were grouped into 11 sub-categories and then 3 
categories (i.e., groups of content that share a commonality). Condensation drove the process 
from meaning units to condensed meaning units while abstraction drove the process from 
condensed meaning units to codes, subcategories, and, finally, categories. 
Later, two themes (i.e., latent content) were identified. While a category represents similar 
data that can be defined, compared, and contrasted with other categories, a theme represents the 
essence, or quintessential topic, of the narrative (Morse, 2008). 
Several steps were taken to ensure methodological rigor. Periodic checks against the 
interview sound files and transcripts validated the condensation and abstraction processes. The 
three authors reviewed all condensed meaning units, codes, sub-categories, categories, and 
themes, and areas of discrepancies were discussed until consensus was achieved. In accordance 
with principles of reliability in qualitative research (Barbour, 2001), these discussions refined the 
data analysis. 
 
4.4 Results 
The categories and themes were organized into an evidence-based model of rehabilitative 
audiology shared decision making (Figure 4.2). The figure depicts the three categories (“decision 
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making actors”, “decision making processes”, and “decision making dimensions”) along with their 
relevant sub-categories as well as the two themes (“my story” and “trust”) reported by adults 
involved in rehabilitative audiology shared decision making. 
 
Figure 4.2 Model of rehabilitative audiology shared intervention decision making according to 
adults with acquired hearing impairment 
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The model’s categories and themes are illustrated with selected interview excerpts 
presented in italics. Sections in brackets refer to contextual information added from notes taken 
by the first author during the interviews. 
 
4.4.1 Category 1. Decision Making Actors 
Participants listed the people involved in shared decision making. Some of these influences 
were explicit while others were implicit. 
 
4.4.1.1. Family 
Frequent communication partners such as family members played a vital role in the 
participants’ decisions. 
(Had I decided not to obtain hearing aids) she (my wife) would make sure I knew she 
thought I made the wrong decision. (69 year old male) 
Had I not been nagged by my kids... I was aware that there were certain situations in 
which I was having a small degree of difficulty hearing, but I don’t know that I would 
have thought, at that stage of it anyway, that it was bad enough for me to do anything 
about it. (66 year old male) 
 
4.4.1.2. Me 
More than anyone else, participants put themselves at the center of the people involved in 
shared decision making. 
I’ve decided what I wanted was the hearing aids. I thought a lot about it, but THAT’S the 
option for me. (82 year old female) 
I already had in my mind “I don’t really want a hearing aid, and if I can do anything else 
to avoid that, I will”. (68 year old female) 
 
4.4.1.3. Health clinicians 
Participants also described the role of various health clinicians such as general medical 
practitioners, ear, nose, and throat medical specialists, hospital audiologists, and rehabilitative 
audiologists. Their role varied from that of offering a reference or a screening test to providing 
information and guidance. 
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He’s a GP and so he said “They’re the people to see, I can’t do much about it”. He didn’t 
even bother having a look in there! (The participant points to his ear.) I thought “That’s 
fair enough, you don’t go to a plumber if you want your cabinet fixed, do you?” (Laughs) 
I believe in specialists. (65 year old male) 
He (GP) was… not forceful, but he was saying “I’ve seen too many people get hearing 
aids too early in the hearing problem and they end up being worse off as a result of 
that”. (66 year old male) 
 
4.4.2 Category 2. Decision Making Processes 
The participants described the steps taken towards shared decision making. 
 
4.4.2.1. Getting the full picture 
Participants felt the need for all people involved in the decisions to obtain a good 
understanding of their hearing impairment. 
It was good to see how defective my hearing was with the test. (66 year old male) 
Similarly, they reviewed their hearing disability, goals, and preferences. 
I like to watch movies, but they’ve gotta have subtitles. It’s a pain because there are 
some good movies that haven’t got subtitles! (65 year old male) 
 
4.4.2.2. Having a decision to make 
Participants reflected on the intervention options they were presented with. 
I thought I’d come along (to the research study) and they’d say “Oh yeah, hearing aid, 
good bye, have a nice day!” (55 year old male) 
Some participants did not feel that intervention options were available for their health 
condition. 
I’ve never thought of other options: if you can’t hear, you get hearing aids. (79 year old 
female) 
For some, the lack of knowledge about hearing interventions other than hearing aids had 
previously been a deterrent to help-seeking. 
If it was general knowledge that there’s an approach other than hearing aids I’m sure I 
would have investigated it before this. (77 year old male) 
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4.4.2.3. Being informed 
Participants required information about the intervention options. 
I've come here (to the research study) and I'm more knowledgeable, informed. (65 year 
old male) 
Some had already gathered information which they wanted to verify. 
As far as hearing aids go, I’d come to a set of conclusions. I wanted to validate it and 
that’s what happened. (55 year old male) 
Many participants were also interested in obtaining a recommendation. 
I like to get an informed opinion, an educated opinion because I’m not the expert. (65 
year old male) 
 
4.4.2.4. Deliberating 
Some participants needed time to obtain more information to guide their decision. The 
Internet was one of the information sources used. 
What I’ve been able to dig up off the Net is that it seems to be a smart idea to shop 
around (hearing aid clinics). (71 year old male) 
The decision aids provided as part of the study were also used in the deliberation period. 
I did go through it (decision aid) when I got home, showed my wife and talked about it. 
(77 year old male) 
 
4.4.2.5. Understanding the chronic nature of hearing impairment 
Participants framed their decisions within the slowly degenerative health condition that is 
age-related hearing impairment. They typically did not report urgency in decision making. 
I never hurry, unless nature hurries me. It took me a year or two to come to the 
conclusion that it could be a good idea to do something about it (my hearing). (79 year 
old male) 
Reversible decisions and multiple interventions were also considered. 
Decisions like this are reversible. I can always turn around and say “Yep, ok, at this point 
I need it (a hearing aid)”. (59 year old male) 
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4.4.3 Category 3. Decision Making Dimensions 
The third category encompassed participants’ experiences and preferences for decision 
making. 
 
4.4.3.1. Type of decision maker I am 
Some participants described their decision making preferences according to their 
occupation. They described their decision making styles, which varied greatly. 
My training is to evaluate all the options. And then if you’re good at that process, the 
solution will present itself as being the right one. (71 year old male) 
I’m impulsive. Well, I have been in my life, I know that! (68 year old female) 
Overall, participants felt at ease with being involved in decisions. 
For me, this way of doing things (shared decision making) is part of the way of the 
future. (79 year old male) 
That’s a better thing: to make the patient decide, to give options. (81 year old male) 
 
4.4.3.2. General health care preferences 
Participants described the way they approach health care and how this shaped their 
decision making for their hearing. 
The shift’s got to be away from the experts telling us, to people taking responsibility for 
saying “I noticed these changes in my body, they’re like this”. And somebody listens! (79 
year old male) 
If I go to the doctor and she tells me what to do and I’m happy with that then I’ll go 
ahead. If I don’t, I’ll think about it and get a second opinion. (63 year old female) 
 
4.4.3.3. Type of decision I am making 
Participants’ experiences with rehabilitative audiology shared decision making was 
influenced by their perceptions of the decision they were facing. Some people saw the 
intervention decision in this study as complex while others saw it as simple. 
I find it hard to make a decision. (71 year old male) 
Sometimes it’s not hard to make your mind up about something like that. Because you 
know what’s going to suit you more than anything. (68 year old female) 
Across the categories, two themes reoccurred. These themes represent the common 
threads within the participants’ experiences with rehabilitative audiology shared decision making. 
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4.4.4 Theme 1. My Story 
Participants described how their story must be at the center of rehabilitative audiology 
shared decision making. They wanted rehabilitative audiologists to hear their experiences and 
preferences and to tailor their interventions accordingly. In other words, they expected clinicians 
to adopt a client-centered approach. 
It’s a good question to ask: “What is it that you miss with your hearing loss?” I think 
specific questions in that regard are important. “Do you feel at a total loss when you’re 
watching a play?” (81 year old male) 
My experience (with clinicians) has been overwhelmingly good. I’ve found people in the 
medical profession who’ll listen. You have to go against their grain initially, but I’ve 
found people that will listen. (79 year old male) 
 
4.4.5 Theme 2. Trust 
Participants also expressed various levels of trust, both towards the profession of 
rehabilitative audiologists as a whole or towards a specific clinician. 
I will be led by them (clinicians). I’ve got no choice in the matter. I don’t know anything 
about them (hearing aids). After they (clinicians) test me, they’re there to advise me and 
I’ll be taking their advice. (65 year old male) 
In the last couple of years, they seem to become big, hearing aid clinics. I’d never seen 
them advertised the way they do and they’re always very swish looking setups. That’s 
what made me cynical about it. (55 year old male) 
I won’t go to one of these (hearing aid clinics) that offer free hearing tests because 
they’re not interested in your hearing from your health point of view. (63 year old 
female) 
Different audiologists, it’s a business to them and they’re just interested in selling you 
the hearing aid. (63 year old female) 
 
4.5 Discussion 
This study provided an evidence-based model of shared decision making relevant to 
rehabilitative audiology. It was nested in a clinical trial investigating shared decision making in 
rehabilitative audiology, which gave participants the opportunity to describe their recent 
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experiences with shared decision making. The model includes five main domains: three categories 
and two themes. 
In the realm of categories, the first category, “decision making actors”, focused on people, 
other than the rehabilitative audiologist, that clients interact with and that implicitly or explicitly 
contribute to decisions. This has also been reported in shared decision making for other health 
conditions. For example, 70% of surveyed clients with malignant diseases reported that they 
consider their family members should participate in medical decision making (Schäfer et al., 2006). 
Women with breast cancer described how clinicians, as well as family and friends, played a part in 
their intervention decisions (O'Brien et al., 2008). The participants of this study highlighted how 
frequent communication partners, such as family members, as well as clinicians other than 
rehabilitative audiologists, played a role in their decisions. 
The second category, “decision making processes”, described the steps that participants 
took. These steps were not taken chronologically by all participants and some participants cycled 
between different steps and/or took more than one step simultaneously. This has also been 
observed in a study where clients and medical practitioners jointly formulated their own 
definitions of shared decision making with “themes (that) did not reflect sequential stages, but 
rather continuous movement among all of the described attitudes and behaviours, with no one 
starting point for all encounters” (Lown, Hanson, & Clark, 2009, p. 169). 
The third category, “decision making dimensions”, focused on people’s experiences and 
preferences for decision making. The participants reported how the type of decision maker they 
were, their general health preferences, and the type of decision they were making influenced their 
experiences of rehabilitative audiology shared decision making. The parallels that participants 
drew between their decision making in rehabilitative audiology and their general health 
preferences, both in terms of decision making and in terms of client-clinician interactions, have 
not been a central finding of previous shared decision making research. One explanation could be 
that the design of this study, where the participants had recent experience in shared decision 
making in the form of the clinical trial they were involved in, allowed them to further reflect on 
shared decision making than studies where participants discussed their perceptions of shared 
decision making without having explicitly experienced it. 
In the realm of themes, the first theme, “my story”, highlighted that adults with acquired 
hearing impairment wished their clinician to hear their experiences and preferences. In other 
words, they viewed client-centeredness as a prerequisite to rehabilitative audiology shared 
decision making and were not comfortable with a prescriptive approach that does not allow for 
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individual differences. This finding supports the conceptualization of shared decision making as 
one of the components of client-centeredness (Mead & Bower, 2000). Similarly, two qualitative 
studies found that people with diabetes emphasized the importance of being able to tell their 
story to their clinicians (Entwistle, Prior, Skea, & Francis, 2008; Peek et al., 2008). The similarities 
between the shared decision making experiences of people with hearing impairment involved in 
this study and those of people with other chronic health conditions are salient. 
The second theme, “trust”, was also central to the participants’ experiences with 
rehabilitative audiology shared decision making. In this study, participants reported that the 
financial incentives some audiologists receive for hearing aid sales undermine their 
trustworthiness. Participants only wanted to engage in shared decision making with clinicians 
perceived as motivated to improve their wellbeing and this has also been reported when shared 
decision making occurred with general medical practitioners (Edwards & Elwyn, 2006; Lown et al., 
2009). In the medical literature, trust can either refer to the profession as a whole or to a 
particular medical practitioner (McKinstry, Ashcroft, Car, Freeman, & Sheikh, 2009) and this 
distinction was also made by adults with acquired hearing impairment describing their level of 
trust either towards rehabilitative audiologists as a whole or to specific clinicians. The relationship 
between trust and preferred involvement in decisions is such that people who want to make 
autonomous decisions have a low level of trust in their medical practitioner; those who have blind 
trust prefer a passive role; and those with a high, but not excessive, amount of trust are most 
likely to want to engage in shared decision making (Kraetschmer, Sharpe, Urowitz, & Deber, 2004). 
But what makes clinicians trustworthy in their clients’ eyes? Medical practitioners who understand 
their clients’ individual experiences and who build partnerships and share power with their clients 
are those that clients trust (Thom & Campbell, 2004). As noted by Entwistle (2004), trust and 
client-centeredness, with shared decision making as one of its components, might be mutually 
reinforcing concepts, with similar positive benefits of increased intervention adherence and 
outcomes (McKinstry et al., 2009). A qualitative study also unveiled the relationship between 
clients’ trust in health clinicians and health clinicians’ interpersonal caring attributes (Hupcey & 
Miller, 2006). The link between trust in rehabilitative audiologists, client-centeredness, and shared 
decision making remains to be investigated, but the results of this study suggest a synergy 
between these three concepts. 
The decision making processes were controlled for within the study sample: all participants 
were involved in shared decision making with the same researcher using the same decision aid. 
The semi-structured interviews provided rich descriptions and uncovered experiences of shared 
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decision making for the first time in this population. However, the participants were 
predominantly Caucasian Australians and were all over 50 years of age. As younger clients with 
more years of formal education and of female gender are more likely to prefer participation in 
health decisions (for a review, see Say, Murtagh, & Thomson, 2006), the applicability of the 
evidence-based model of rehabilitative audiology shared decision making proposed here for 
different populations should be investigated. For example, it would be interesting to contrast the 
results of this study with those of parents and caregivers of children with hearing impairment or of 
people with different cultural beliefs. Similarly, as decision making processes are expressed 
differently depending on the decision at stake, the generalization of this study’s results to 
situations where the nature of the health condition or where the intervention options are vastly 
different is advised against. 
From a clinical perspective, the evidence-based model of rehabilitative audiology shared 
decision making presented here can guide new models of service delivery that evolve from a 
paternalistic approach to an approach where clients take an active role in their management. In 
order to adequately meet the needs of clients involved in rehabilitative audiology shared decision 
making, rehabilitative audiologists should consider the categories and themes of the model 
proposed here. For example, it is important to acknowledge the input of people other than the 
client and the rehabilitative audiologist in decisions. Also, the rehabilitative audiologist can help 
clients make sense of their hearing impairment by relating it to their hearing disability rather than 
to the audiology assessment results. The Client Oriented Scale of Improvement (COSI: Dillon, 
James, & Ginis, 1997), the Hearing Attitudes in Rehabilitation Questionnaire (HARQ: Hallam & 
Brooks, 1996) or an informal interview with the client can help unveil clients’ goals and 
preferences for rehabilitation. Rehabilitation options can be discussed using a decision aid such as 
the one used in this study. Adequate time for deliberation should be provided and decisions 
should be reviewed periodically. Finally, the rehabilitative audiologist can help clients understand 
their decision making preferences and offer support accordingly. 
From a research perspective, the evidence-based model of rehabilitative audiology shared 
decision making can guide future research efforts. How client-centeredness, shared decision 
making, and trust can influence intervention adherence and outcomes must be evaluated. 
Although this study clearly unveiled the importance of client trust towards the clinician, it did not 
explore clinician trust towards the client, which is required for shared decision making as well 
(Saba et al., 2006). The client-rehabilitative audiologist relationship is a black box that needs to be 
better understood and the model proposed here will channel research efforts in each of the three 
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categories (“decision making actors”, “decision making processes”, and “decision making 
dimensions”) and two themes (“my story” and “trust”) identified. As part of the clinical trial in 
which this study was nested, the factors influencing the participants’ decisions are being recorded 
using sequential mixed methodology, with a first phase using a qualitative methodology and a 
second phase using a quantitative methodology. Participants are also followed-up to monitor 
whether their intervention intention translated into intervention action, intervention adherence, 
and positive intervention outcomes. 
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5.1 Abstract 
Several rehabilitation interventions yielding comparable outcomes are available to adults 
with acquired hearing impairment. However, the reasons why people choose particular 
interventions and not others have not been systematically investigated. This study explored the 
factors influencing the rehabilitation decisions of adults with acquired hearing impairment. Four 
options (hearing aids, group communication program, individual communication program, and no 
intervention) were discussed using shared decision making with 153 adults with acquired hearing 
impairment who had not previously received hearing rehabilitation. A selected subsample of 22 
participants described the factors that influenced their decision during a semi-structured 
interview. Using qualitative content analysis, seven categories of factors influencing rehabilitation 
decisions were identified: (1) convenience; (2) expected adherence and outcomes; (3) financial 
costs; (4) hearing disability; (5) nature of intervention; (6) other people’s experiences, 
recommendations, and support; and (7) preventive and interim solution. All categories of factors 
were a positive influence for a particular intervention for some participants and a negative 
influence for the same intervention for other participants. The results support a client-centred 
approach to decision making. 
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5.2 Introduction 
Hearing impairment is a common chronic health condition among middled-aged and older 
adults, with a recent epidemiological study measuring hearing impairment in 54% of its cohort of 
1845 adults aged 60 and over (Chia et al., 2007). It is associated with poorer health-related quality 
of life in both physical and mental domains, even after adjusting for demographic and medical 
confounders (Chia et al., 2007). Rehabilitation interventions can reduce the serious negative 
consequences of hearing impairment (Laplante-Lévesque et al., 2010). The most common 
intervention is hearing aid fitting and its effectiveness is documented (Chisolm et al., 2007). 
However, hearing aids are not the only intervention available to adults with acquired 
hearing impairment. Communication programs that enhance speech perception and 
communication train people with hearing impairment to better identify speech and use 
communication strategies such as speechreading and stress management (Gagné & Jennings, 
2008). These communication programs are effective when delivered in a group format (Sweetow 
& Palmer, 2005) as well as on an individual basis (Hawkins, 2005). The effectiveness of the 
intervention options is understood to be comparable with hearing aids (Cox & Alexander, 2002; 
Kramer, Goverts, Dreschler, Boymans, & Festen, 2002), a group communication program (Hickson, 
Worrall, & Scarinci, 2006), and an individual communication program (Kramer, Allessie, Dondorp, 
Zekveld, & Kapteyn, 2005) yielding overall self-reported outcomes of similar magnitude as 
measured by the International Outcome Inventory (Hickson et al., 2006). Overall, participants 
report greater use (described in terms of number of hours per day) of hearing aids than strategies 
learnt in communication programs, whilst participants report greater satisfaction and positive 
impact on others for communication programs than for hearing aids (Hickson et al., 2006). 
However, in many regions of the world, including the USA, the UK, Canada, and Australia, the vast 
majority of hearing rehabilitation resources are currently allocated to hearing aids, making them 
far more widely available than communication programs (see, for example, Prendergast & Kelley, 
2002). 
When several interventions with comparable outcomes exist for a health condition, client 
involvement in decision making is recommended (Charles, Gafni, & Whelan, 1997, 1999). Shared 
decision making occupies the middle of the decision making continuum from paternalistic decision 
making (clinician making the decision with little involvement of the client) to informed decision 
making (client making the decision with little involvement of the clinician). Shared decision making 
is characterised by the client and the clinician both participating in the information exchange, the 
deliberation, and the decision (Charles et al., 1997, 1999). This typically involves the clinician 
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eliciting the client’s prior knowledge, goals, and preferences while discussing the interventions 
supported by scientific evidence. The client and the clinician then share the decision. 
The processes underpinning rehabilitation decisions for adults with acquired hearing 
impairment have not been systematically studied. Historically, a paternalistic and prescriptive 
approach has predominated. However, greater client involvement has been advocated. For 
example, the client-centred biopsychosocial approach and goal setting, where clients and 
clinicians establish rehabilitation goals that address specific difficulties experienced by the client, 
have been adopted (Dillon, James, & Ginis, 1997; Gagné & Jennings, 2008; Gatehouse, 1999; 
Jennings, 2009). As this trend continues to develop, factors influencing rehabilitation decisions 
need to be better understood. This information is vital for clinicians working with adults with 
acquired hearing impairment if they wish to promote shared intervention decisions that result in 
intervention adherence and positive outcomes. 
The factors influencing health decisions have been explored across the array of decision 
making approaches (paternalistic, shared, and informed), with a range of health conditions and 
intervention options, and through quantitative and qualitative research methods. However, 
rehabilitation decisions of adults with acquired hearing impairment have only been investigated 
quantitatively and as a dichotomised choice between hearing aids and no intervention. For 
example, many studies have investigated how adults with acquired hearing impairment who 
obtain hearing aids differ from adults with acquired hearing impairment who do not obtain 
hearing aids. 
The Health Belief Model, which has been applied successfully to people with hearing 
impairment (van den Brink, Wit, Kempen, & van Heuvelen, 1996), describes how people conceive 
health behaviour change, for example, the action of taking up and adhering to a health 
intervention (Rosenstock, 1966). The Health Belief Model suggests that there are two main 
categories of factors that influence health decisions: perceived susceptibility and seriousness of 
the condition and perceived benefits and barriers to intervention. In terms of perceived 
susceptibility and seriousness of the condition, people with greater measured and/or perceived 
hearing disability are more likely to obtain hearing aids (Davis, Smith, Ferguson, Stephens, & 
Gianopoulos, 2007; Duijvestijn et al., 2003; Garstecki, 1996; Garstecki & Erler, 1998; Gussekloo et 
al., 2003; Helvik, Wennberg, Jacobsen, & Hallberg, 2008; Humes, Wilson, & Humes, 2003; 
Humphrey, Herbst, & Faurqi, 1981; Meister, Walger, Brehmer, von Wedel, & von Wedel, 2008; 
Palmer, Solodart, Hurley, Byrne, & Williams, 2009; Rosenhall & Espmark, 2003; Stephens, 
Meredith, Callaghan, Hogan, & Rayment, 1990; Swan & Gatehouse, 1990; van den Brink et al., 
  69 
1996). In terms of perceived benefits and barriers to intervention, factors increasing the likelihood 
of obtaining hearing aids include high hearing aid expectations (Meister et al., 2008; Milhinch & 
Doyle, 1990), low perceived stigma surrounding hearing impairment (Franks & Beckmann, 1985; 
Garstecki, 1996; Garstecki & Erler, 1998; Meister et al., 2008; van den Brink et al., 1996), high 
income and/or low cost concerns (Franks & Beckmann, 1985; Garstecki, 1996; Garstecki & Erler, 
1998), access to a conveniently located clinic (Milhinch & Doyle, 1990), confidence in the 
clinician’s expertise (Milhinch & Doyle, 1990) and in the hearing aid clinic business practices 
(Franks & Beckmann, 1985; Garstecki, 1996) as well as significant others’ positive beliefs or 
pressure towards hearing aids (Duijvestijn et al., 2003; van den Brink et al., 1996). 
Personality is a factor mediating health decisions according to the Health Belief Model. 
People with hearing impairment who own hearing aids have different personality traits than those 
who do not own hearing aids. Adults with hearing impairment who seek and obtain hearing aids 
are less prone to negative feelings such as anxiety, anger, and guilt -“neuroticism” personality 
dimension according to the NEO five factor inventory (Costa & McCrae, 1992); less curious and 
imaginative -“openness” personality dimension according to the NEO five factor inventory (Costa 
& McCrae, 1992); and have more control over their own lives than their peers (Cox Alexander, & 
Gray, 2005; Garstecki & Erler, 1998). 
Previous studies that surveyed factors influencing hearing rehabilitation decisions have 
several limitations. Most only tested the relevance of factors identified a priori as potentially 
influencing decisions, without asking participants whether other factors influenced their decisions. 
The model of decision making adopted in these studies (paternalistic, shared, or informed) was 
unspecified and, therefore, the extent to which clients were involved in the decision making was 
unknown. Furthermore, there has been no previous study where a choice of rehabilitation 
interventions for hearing impairment, other than hearing aids, was available. This is a significant 
limitation of previous studies as people compare intervention options against one another when 
making decisions (Bower, King, Nazareth, Lampe, & Sibbald, 2005). The present study investigated 
the factors influencing rehabilitation decisions of adults with acquired hearing impairment using 
shared decision making. The options offered were hearing aids, group communication program, 
individual communication program, and no intervention. 
 
5.3 Methods 
This study was conducted in 2008-2009 in Brisbane (Queensland, Australia) and received 
ethical clearance from The University of Queensland’s Behavioural and Social Sciences Ethical 
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Review Committee and the Australian government’s Department of Health and Ageing Ethics 
Review Committee (see Appendices A and B). 
 
5.3.1 Recruitment and Sampling 
Adults aged 50 years and over with acquired hearing impairment who had not previously 
received hearing rehabilitation were recruited for a shared decision making clinical trial via the 
Office of Hearing Services of the Australian government’s Department of Health and Ageing 
(Australian public program offering subsidised hearing services to people receiving a government 
pension), print and electronic media, notice boards, and word-of-mouth. Potential participants 
completed a hearing assessment (otoscopy and air conduction pure-tone audiometry). Eligibility 
was restricted to those who presented with a hearing impairment defined as an average of air 
conduction thresholds at 0.5, 1, 2, and 4 kHz greater than 25 dB HL in at least one ear. Potential 
participants whose hearing assessment indicated they may need medical attention were excluded 
from the study after completing further testing (bone conduction pure-tone audiometry and 
tympanometry) and being referred to a medical practitioner. A total of 153 participants were 
recruited for the shared decision making clinical trial and, of them, a sub-sample of 22 participants 
was selected for this qualitative study. The 22 participants were recruited according to purposive 
sampling and, more specifically, maximum variation sampling (Sandelowski, 1995), to capture a 
broad range of rehabilitation intervention decision making processes among adults with acquired 
hearing impairment. Sampling occurred until enough variations in the sample were found in terms 
of age, gender, degree of hearing impairment, work status, living situation, eligibility for the Office 
of Hearing Services program, and intervention decision. Table 5.1 presents an overview of the 
sample. 
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Table 5.1 Sample characteristics 
Characteristics 
Number of participants 
% (n) 
Age 
50-65 
> 65 and ≤ 80 
> 80 
 
36% (8) 
55% (12) 
9% (2) 
Gender 
Male 
Female 
 
68% (15) 
32% (7) 
Degree of hearing impairment in better ear 
Mild (≤ 40 dB HL) 
Moderate (> 40 and ≤ 55 dB HL) 
 
77% (17) 
23% (5) 
Work status 
Full-time paid work 
Part-time paid work (semi-retirement) 
Retirement 
 
18% (4) 
27% (6) 
55% (12) 
Living situation 
Alone 
With spouse or partner 
With family member(s) other than spouse or partner 
With friend(s) 
 
27% (6) 
55% (12) 
9% (2) 
9% (2) 
Eligibility for the Office of Hearing Services program 
Eligible 
Ineligible 
 
50% (11) 
50% (11) 
Intervention decision 
Hearing aids 
Group communication program 
Individual communication program 
No intervention 
 
45% (10) 
14% (3) 
27% (6) 
14% (3) 
 
5.3.2 Procedures 
Participants attended two research appointments with a clinical audiologist (A.L.-L.). The 
first research appointment took place at the Audiology Clinic of The University of Queensland. 
Once eligibility and consent were confirmed, the rehabilitation decision was approached using 
shared decision making (Charles et al., 1997, 1999). Participants’ rehabilitation goals and 
significant others, present for three participants, were included in the discussion. Four 
intervention options were presented: hearing aids, group communication program, individual 
communication program, and no intervention. A decision aid summarising the intervention 
options and their outcomes according to the most recent scientific evidence was developed. 
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Simple and accessible language was used (Flesch Reading Ease: 72.8; Flesch-Kincaid Grade Level: 
5.2, meaning that the decision aid can be understood by people with at least five years of 
education). It is typically recommended that decision aids require no more than eight years of 
education according to readability formulae (Elwyn et al., 2006). Each participant received a copy 
of the decision aid. Figure 5.1 illustrates the five pages of the decision aid. 
 
 
 
 
 
Figure 5.1 Decision aid 
 
5.3.2.1 Hearing aids 
The participants’ preferred clinic provided the hearing aids. The participants eligible for the 
Office of Hearing Services program were entitled to two free digital standard behind-the-ear, thin-
tube behind-the-ear, in-the-ear, or in-the-canal hearing aids with the following minimal 
requirements: two-channel compression, feedback cancellation, adaptive noise reduction, manual 
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volume control, telecoil, and directional microphone (the latter only applicable to standard 
behind-the-ear hearing aids). Participants could also elect to contribute towards the cost of 
hearing aids with features additional to the minimal requirements. For the participants not eligible 
for the Office of Hearing Services program, the current market cost of hearing aids is 
approximately AU$1500-5000 per hearing aid. 
 
5.3.2.2 Group communication program 
The Audiology Clinic of The University of Queensland offered the Active Communication 
Education program (ACE: Hickson, Worrall, & Scarinci, 2007b) to the participants for free. The ACE 
program consists of five consecutive two-hour weekly group sessions on problem-solving 
strategies to improve communication. The ACE sessions are facilitated by an audiologist and 
include 6–10 people (participants’ significant others are encouraged to attend). The effectiveness 
of the ACE program was validated in a double-blinded randomised controlled trial where, unlike 
participants in placebo group sessions, participants in ACE group sessions reported reduced 
hearing disability following the program (Hickson, Worrall, & Scarinci, 2007a). 
 
5.3.2.3 Individual communication program 
The Audiology Clinic of The University of Queensland offered the Individual - Active 
Communication Education program (I-ACE), an adaptation of ACE suitable for at-home individual 
sessions instead of group sessions, to the participants for free. The I-ACE program consists of five 
written chapters on problem-solving strategies to improve communication. The I-ACE program is 
facilitated by an audiologist and significant others are encouraged to participate. Each of five 
chapters is completed at home at the participant’s pace before contacting the facilitator who 
sends the next chapter via mail or email, according to the participant’s preference. The 
effectiveness of the I-ACE program has yet to be reported, however it was directly adapted from 
the ACE program whose effectiveness is known (Hickson et al., 2007a) and participants in an at-
home program similar to I-ACE reported greater satisfaction and quality of life than a control 
group (Kramer et al., 2005). 
 
5.3.2.4 No intervention 
Intervention delay or decline is outlined in the medical literature as a valid option in several 
clinical circumstances. On average, adults who failed a hearing screening described having first 
noticed their hearing impairment 10 years ago (Davis et al., 2007). The option of no intervention 
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acknowledges that some participants, after considering the perceived susceptibility and 
seriousness of the condition and benefits and barriers to intervention, choose not to pursue an 
intervention for their hearing impairment. 
The decision was elicited at the second research appointment, which took place at the 
most convenient location for each participant (i.e., Audiology Clinic of The University of 
Queensland for 14 participants, home for four participants, workplace for two participants, and 
community location for two participants) between one and four weeks after the first research 
appointment. In this study, each participant was required to choose only one of the four 
intervention options and to complete it before considering another intervention. 
 
5.3.2.5 Interview procedures 
Immediately after the initial intervention decision, the clinical audiologist (A.L.-L.) 
conducted a semi-structured audio-recorded interview of approximately one hour in duration 
(mean: 57 minutes; standard deviation: 18 minutes) with each of the 22 participants during which 
they described the factors that influenced their rehabilitation decisions. The interview guide 
focused on experiences with shared decision making (not discussed here) and factors involved in 
their decision, with prompts including asking the participant to describe how their decision was 
made and reasons and influences that impacted on their decision (see Appendix C). Immediately 
after the interview, access to the relevant intervention option was discussed with each participant. 
 
5.3.3 Analysis 
Data analysis occurred simultaneously with sampling and data collection. Interviews were 
transcribed verbatim and expanded with contextual information from the researcher’s notes. 
The study questions were addressed with the inductive approach of the constructivist 
paradigm (Lincoln & Guba, 1985). In accordance with the principles of qualitative content analysis 
(Graneheim & Lundman, 2004), the content areas (i.e., explicit areas of relevant content) were 
defined. For this study, the content areas were the factors that the participants reported as 
influencing their rehabilitation decisions; both those that were a positive influence (turning the 
participant towards an intervention option) and those that were a negative influence (turning the 
participant away from an intervention option), as well as both those that were congruent and 
those that were incongruent with their decisions. The interview transcript excerpts that were 
relevant to the content areas were divided into meaning units (i.e., words related to each other 
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through their content and context). The 22 interview transcripts generated 1281 meaning units. 
Each meaning unit was shortened to a condensed meaning unit (i.e., reduced meaning unit with 
preserved meaning). The 1281 condensed meaning units were clustered into 61 codes (i.e., labels). 
The 61 codes were grouped into 33 sub-categories and then seven categories (i.e., groups of 
content that share a commonality). Condensation drove the process from meaning units to 
condensed meaning units while abstraction drove the process from condensed meaning units to 
codes, sub-categories, and, finally, categories. 
During the data analysis, periodic checks against the interview sound files and transcripts 
validated the condensation and abstraction processes. The three authors reviewed all condensed 
meaning units, codes, sub-categories, and categories and areas of discrepancies were discussed 
until consensus was achieved. In accordance with principles of reliability in qualitative research 
(Barbour, 2001), these discussions refined the data analysis. 
 
5.4 Results 
Table 5.2 shows the seven categories of factors influencing rehabilitation decisions 
reported by the 22 adults with acquired hearing impairment. For each intervention, a category of 
factors could be described as a positive influence (turning the participant towards the intervention 
option) or as a negative influence (turning the participant away from the intervention option). 
Interestingly, all categories of factors were a positive influence for a particular intervention for 
some participants and were a negative influence for the same intervention for other participants. 
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Table 5.2 Categories of factors involved in rehabilitation decisions for adults with acquired 
hearing impairment with distribution of meaning units and classified by rehabilitation 
intervention 
 
 
 
 
 
 
Categories of factors 
Rehabilitation interventions 
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1) Convenience 
(51 meaning units) 
+  /  - +  /  - + N/A 
2) Expected adherence and outcomes 
(172 meaning units) 
+  /  - +  /  - +  /  - +  /  - 
3) Financial costs 
(51 meaning units) 
+  /  - + + + 
4) Hearing disability 
(396 meaning units) 
+  /  - - N/A +  /  - 
5) Nature of intervention 
(304 meaning units) 
+  /  - +  /  - +  /  - N/A 
6) Other people’s experiences, 
recommendations, and support 
(235 meaning units) 
+  /  - +  /  - +  /  - +  /  - 
7) Preventive and interim solution 
(72 meaning units) 
+  /  - +  /  - +  /  - - 
Note. + : Category of factors that were a positive influence for choosing to pursue the intervention. - : 
Category of factors that were a negative influence for choosing to pursue the intervention. + / - : 
Category of factors that were both a positive and a negative influence for choosing to pursue the 
relevant intervention. N/A : Not applicable, i.e., category of factors that did not have an influence for 
the relevant intervention. 
 
 
The following section describes and illustrates the categories of factors with selected 
interview excerpts followed by the participant’s age, gender, and intervention decision. 
 
5.4.1 Category 1. Convenience 
The relative convenience of each intervention was considered by the participants. Issues of 
schedule and time commitment, location, travel time, and ease of access were included in this 
category. As seen in Table 5.2, the convenience of the individual communication program was 
seen as a positive influence. For example, one participant who resided in a rural area described 
how the individual communication program was better suited to his location: 
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The convenience of being able to work through the program at home would be the 
simplest and easiest for me. (77 year old male who chose to pursue the individual 
communication program) 
The schedule flexibility of the individual communication program was also seen as an 
advantage: 
Five hours of study time and phone calls… that will be stretched out a bit because I’m 
going to Europe. I’ll do some before then and I could continue to study while I’m away 
and practise. (77 year old male who chose to pursue the individual communication 
program) 
Another participant, who only drove her car in the vicinity of her home and who otherwise 
relied on her daughter for transport, appreciated the proximity of a hearing aid clinic, where she 
could drive herself without her daughter’s support: 
She won’t have to put up with me going backwards and forwards! (82 year old female 
who chose to pursue hearing aids) 
 
5.4.2 Category 2. Expected Adherence and Outcomes 
Participants considered at great length their likely intervention adherence and outcomes. 
As seen in Table 5.2, expected adherence and outcomes were both positive and negative 
influences for all interventions: some participants commented on factors promoting adherence 
while others commented on factors hindering adherence. One participant described how she did 
not intend to adhere to the individual communication program: 
I’d read a bit and then I’d get bored with it and just wouldn’t do it. (63 year old female 
who chose to pursue the group communication program) 
Similarly, another participant described how he did not intend to adhere to the group 
communication program: 
I’d be constantly putting it off, because other things would interfere. (69 year old male 
who chose to pursue no intervention) 
Participants also considered adherence to hearing aids. This participant was determined to 
obtain a hearing aid although concerned that she may not use it: 
Although I want it, I’m nervous about it. ‘Cause I don’t want to get it and find that I can’t 
wear it. I don’t want to do that! (82 year old female who chose to pursue hearing aids) 
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In terms of intervention outcomes, participants made intervention comparisons and cost-
benefit estimations which they often related back to their rehabilitation goals. The effectiveness of 
hearing aids was commonly seen as superior to that of the group and individual communication 
programs, as illustrated by this participant: 
Reading books and talking to people is not gonna help my hearing. (65 year old male 
who chose to pursue hearing aids) 
Despite technological advances, the participants also took into account the limitations of 
hearing aids: 
I’m aware that these things aren’t going to solve all my problems, by a long shot. (71 
year old male who chose to pursue hearing aids) 
 
5.4.3 Category 3. Financial Costs 
As seen in Table 5.2, the group and individual communication programs were offered free 
of charge and this was considered as a positive influence by some participants: 
The cost factor comes into it. You’ve got a no-cost strategy at line of attack. (53 year old 
male who chose to pursue the individual communication program) 
Half of the participants were eligible for subsidised hearing aids through the Office of 
Hearing Services program. For participants who were ineligible, cost was a deterrent to hearing 
aids: 
I definitely don’t want to get a hearing aid, ‘cause they’re really expensive. (63 year old 
female who chose to pursue the group communication program) 
Those eligible for subsidised hearing aids reported this to be a positive influence towards 
obtaining them: 
I’ve paid enough taxes all my life, might as well get some of it back. (63 year old male 
who chose to pursue hearing aids) 
 
5.4.4 Category 4. Hearing Disability 
Participants’ perceived hearing disability played a significant role in their decisions. Some 
commented on the results of the pure-tone audiometry which provided an objective measure of 
their hearing impairment: 
The audiogram proves it once and for all. (71 year old male who chose to pursue hearing 
aids) 
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Participants assessed the ramifications of their hearing impairment in terms of activity 
limitations and participation restrictions: 
I like to go to plays, and I can’t go with my hearing the way it is, I just can’t hear what’s 
going on. (65 year old male who chose to pursue hearing aids) 
The perceived hearing disability was central to the decision of some participants to pursue 
an intervention. For example, this participant described how she came to choose to obtain hearing 
aids: 
I’ve joined a different bowling club, an extra one, and they sit further back, and I can’t 
hear a word now. That made me decide. They tell jokes at the end, and I can’t hear the 
jokes! (82 year old female who chose to pursue hearing aids) 
In contrast, some participants felt that their hearing-related activity limitations and 
participation restrictions were too mild to warrant intervention. This participant illustrated how he 
decided against the group communication program:  
It’s not serious enough, it’s not important enough for me to want to join a group over. 
(59 year old male who chose to pursue no intervention) 
In assessing their degree of hearing disability, participants reported several forms of 
comparisons with others. This participant mentioned how she perceived her hearing as better 
than a peer while playing cards: 
The lady that sits next to me always asks “Was that hearts or clubs?” I can tell a lot of 
the time what it is, but she can’t, so she’s deafer than I am. (79 year old female who 
chose to pursue hearing aids) 
 
5.4.5 Category 5. Nature of Intervention 
The participants considered practical aspects of the intervention format. Some had 
predispositions for or against technical aids. Many participants also had strong opinions on hearing 
aid clinics. Some had received recommendations from family and friends and felt they were going 
to be in good hands, while others believed hearing aid clinics to be largely commercially-oriented 
and biased: 
I’m very suspect of anybody testing somebody for the services that they provide. It’s a 
conflict of interest and I don’t trust the advice coming out of it. (59 year old male who 
chose to pursue no intervention) 
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Aspects of the group and individual communication program were also scrutinised. The 
interactions with other people with hearing impairment of the group communication program 
were a positive influence for some participants and a negative influence for others: 
I prefer to do the group, because I have found when you’re doing something in a group, 
you tend to pick up tricks from people that are participating. (55 year old male who 
chose to pursue the group communication program) 
I get irritated by them. This is a fault of mine, it’s the way I am. Somebody in the group 
begins to talk and I think it’s rubbish. (66 year old male who chose to pursue the 
individual communication program) 
The stigma related to the use of hearing aids was a salient feature of the interviews. This 
participant, who decided against hearing aids, linked them with ageing: 
If you put hearing aids in your ears, this is pride, it’s an admission that you’re getting old. 
(66 year old male who chose to pursue the individual communication program) 
Similarly, the issue of stigma was discussed in reference to the group communication 
program. This participant explained how, although experiencing hearing disability, he was 
uncomfortable with its disclosure implied by the group communication program: 
You go to a group, you agree to define yourself by that experience. It’s a problem and it’s 
painful, but I’m not gonna define myself by it. (59 year old male who chose to pursue no 
intervention) 
The nature of the interventions was also considered according to other personal factors. 
For example, one participant described how completing the group and individual communication 
programs would prove difficult as English was her second language. Another participant 
mentioned how her visual impairment would limit her ability to read the written materials of the 
individual communication program. 
 
5.4.6 Category 6. Other People’s Experiences, Recommendations, and Support 
The input of other people noticeably influenced participants’ decisions for all intervention 
options, as seen in Table 5.2. As group and individual communication programs for people with 
hearing impairment are not wide-spread, participants only reported on other people’s experiences 
pertaining to hearing aids. The hearing aid experiences were often derived from immediate family 
and friends: 
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My brother’s got two hearing aids and doing well. (68 year old female who chose to 
pursue the group communication program) 
Other people’s negative experiences with hearing aids were a prominent factor, as for this 
participant who chose the individual communication program: 
My first wife was deaf at a young age. She always said that the hearing aid made things 
worse rather than better. (81 year old male who chose to pursue the individual 
communication program) 
The participants reported on other people’s recommendations and support as being an 
influence for all intervention options. As hearing impairment typically affects the exchange process 
of verbal communication, frequent communication partners such as family members often 
contributed to the help-seeking and decision. For this participant, one of her daughters’ comments 
deterred her from the option of no intervention: 
She said “Mum, you don’t realise how deaf you are”. (82 year old female who chose to 
pursue hearing aids) 
Some followed the recommendations of a health clinician. For example, this participant 
discussed hearing aids with a medical practitioner: 
He was saying “I’ve seen too many people get hearing aids too early in the hearing 
problem and they end up being worse off as a result of that”. (66 year old male who 
chose to pursue the individual communication program) 
 
5.4.7 Category 7. Preventive and Interim Solution 
Participants considered the interventions in the context of the slowly degenerating chronic 
health condition that is age-related hearing impairment. They framed their assessment of the 
intervention options according to the time course of hearing impairment. They partially based 
their decision on the perceived stability of their hearing disability and/or on the prevention of 
further hearing disability, such as this participant who chose the individual communication 
program: 
I bought a book of road rules and I shall peruse that, not waiting for the accident. So the 
same thing, I’m not waiting for the real deafness to try and improve matters before that 
occurs. (81 year old male who chose to pursue the individual communication program) 
Similarly, this participant chose the group program to prevent her hearing disability from 
becoming greater without her knowledge: 
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I don’t want to get to a point in my life where I’m missing out on things and not being 
aware of it! (63 year old female who chose to pursue the group communication 
program) 
Assessing the sustainability of the intervention options, hearing aids were seen by some as 
an unwise choice, reducing one’s ability to hear without them: 
It’s like glasses, once you start wearing them then you have to rely on them all the time. 
(68 year old female who chose to pursue the group communication program) 
Some participants also considered the permanency of intervention outcomes. This 
participant described how he viewed hearing aids as the only long-term solution to his hearing 
impairment: 
It’s like repairing a car. I can get a second-hand part that would keep me going for 
another year, or I can put a new one in and I keep going for five! (69 year old male who 
chose to pursue hearing aids) 
 
5.5 Discussion and Conclusion 
This study explored the factors influencing the rehabilitation decisions of adults with 
acquired hearing impairment. More specifically, four options (hearing aids, group communication 
program, individual communication program, and no intervention) were discussed using shared 
decision making and seven categories of factors were uncovered: (1) convenience; (2) expected 
adherence and outcomes; (3) financial costs; (4) hearing disability; (5) nature of intervention; (6) 
other people’s experiences, recommendations, and support; and (7) preventive and interim 
solution. 
Some of the results that emerged are in line with the previous literature on factors 
influencing hearing aid uptake and adherence and this study validated their relevance to 
rehabilitation decisions when options other than hearing aids are offered. Hearing aids can be a 
significant expense and, not surprisingly, previous research has identified the financial cost 
category as affecting hearing aid uptake (Franks & Beckmann, 1985; Garstecki, 1996; Garstecki & 
Erler, 1998). This study demonstrated that cost is also considered with the other intervention 
options. The hearing disability category included factors such as hearing impairment and hearing 
disability that have previously been found to be relevant for hearing aid uptake (Davis et al., 2007, 
Duijvestijn et al., 2003, Helvik et al., 2008, Humes et al., 2003, Humphrey et al., 1981, Meister et 
al., 2008, Swan & Gatehouse, 1990, van den Brink et al., 1996). The degree of hearing disability has 
now been validated as also relevant for the clinical scenario where options other than hearing aids 
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are offered, with for example participants reporting how their hearing disability was too mild to 
warrant participation in a group or individual communication program. 
This study also provided a clearer and more extensive definition of other categories of 
factors. The convenience category had been partially described before in terms of location 
(Milhinch & Doyle, 1990) but was expanded in this study to include schedule and time 
commitment, location, travel time, and ease of access. The expected adherence and outcomes 
category had also been reported before, but in reference to hearing aid expectations only (Meister 
et al., 2008; Milhinch & Doyle, 1990). Adults with acquired hearing impairment’s assessment of 
their likely intervention adherence had not been investigated before. This study demonstrated 
that, when involved in shared decision making, adults with acquired hearing impairment gave 
much thought to how they expected they would be able to adhere to each intervention. This is a 
particularly interesting finding given the low hearing aid adherence typical in this population and 
highlights the importance of discussing intervention adherence when engaging in shared decision 
making. The nature of intervention category had been identified previously in terms of clinicians’ 
expertise (Milhinch & Doyle, 1990) and concerns regarding hearing aid clinic business practices 
(Franks & Beckmann, 1985; Garstecki, 1996), but this study expanded the category with factors 
such as ease with technology for hearing aids, comfort in a group setting for the group 
communication program, and acceptance of written information and independent learning for the 
individual communication program. The disclosure of hearing disability was also important to 
participants. The visibility of hearing aids is a factor known to impact on hearing aid uptake and 
outcomes (Franks & Beckmann, 1985; Garstecki, 1996; Garstecki & Erler, 1998; Meister et al., 
2008; van den Brink et al., 1996). However, disclosure was also a negative influence that 
participants considered for the group communication program. Some participants expressed 
concern that attending a group program identified them as hearing impaired, which was 
unacceptable to them. Similarly, the other people’s experiences, recommendations, and support 
category had been acknowledged previously in terms of significant others’ beliefs and pressure to 
wear hearing aids influencing uptake (Duijvestijn et al., 2003; van den Brink et al., 1996). This 
study revealed both positive and negative influences of other people for each of the four 
intervention options (see Table 5.2). For example, the consequences of the hearing disability on 
others and medical practitioners’ recommendations were relevant both for hearing aids as well as 
for the other intervention options. 
One of the categories of factors influencing decisions for adults with acquired hearing 
impairment was elicited for the first time in this study. The preventive and interim solution 
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category underlined how adults with acquired hearing impairment viewed their decision as 
ongoing and reversible, framing it in the context of the slowly degenerating chronic health 
condition that is age-related hearing impairment. This highlights how, in contrast with people with 
acute health conditions, people with chronic health conditions frequently revisit their decisions 
according to the stability or progression of their condition and its consequences (Montori, Gafni, & 
Charles, 2006). This has clinical relevance as it underlines the need to regularly revisit intervention 
plans and offer a range of options that are commensurate with different degrees of perceived 
hearing disability. 
The factors uncovered in this study have similarities with those relevant to other health 
conditions. In a qualitative study of intervention decisions for knee pain (Carnes, Anwer, 
Underwood, Harding, & Parsons, 2008), people considered factors such as practicality (see 
convenience in this study), medication effectiveness (see expected adherence and outcomes in this 
study), nature of their pain (see hearing disability in this study), and previous experience (see 
other people’s experiences, recommendations, and support in this study). 
Two findings support the clinical relevance of shared decision making for the rehabilitation 
of adults with acquired hearing impairment. Firstly, the factors elicited from the participants 
strongly related to personal perceptions, beliefs, and preferences and corroborated the Health 
Belief Model that frames health behaviours according to perceived susceptibility and seriousness 
of the condition and perceived benefits and barriers to intervention (Rosenstock, 1966). For 
example, few factors pertained to topics such as the degree of hearing impairment or the facts 
conveyed in the decision aid. In contrast, many factors related to the individual’s perceived 
hearing disability, beliefs arising from other people’s experiences, and personal preferences. 
Emotion, rather than cognition, is understood to be one of the building blocks of health beliefs 
that, in turn, underpin health behaviours and decisions (Rosenstock, 1966). Similarly, the self-
regulation model, which explains how people represent their illness, highlights that the process 
“makes use of subjective information, symptoms, and emotional states that are not directly 
available to observing others” (Leventhal, Brissette, & Leventhal, 2003, p. 56). It is essential, 
therefore, that people with hearing impairment and their significant others have the opportunity 
to discuss these openly and collaboratively with their clinician. Secondly, the same factors were 
construed by some participants as a positive influence and were construed by other participants 
as a negative influence. In view of these results, the clinical encounter with adults with acquired 
hearing impairment and their significant others needs to be client-centred in order to understand 
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the relevance and direction of the influence of these factors. Only a collaborative client-clinician 
relationship can flesh out how a particular client construes the factors uncovered here. 
The decision making processes were kept consistent within the study sample: all 
participants were involved in shared decision making with the same clinical audiologist using the 
same decision aid. The semi-structured interviews provided rich descriptions and uncovered novel 
factors. The population of adults with acquired hearing impairment is rapidly growing worldwide 
and the array of rehabilitation interventions on offer is broadening, making this study especially 
relevant. However, the study sample was predominantly Caucasian Australian. As disability and 
health are bound by contextual factors (World Health Organisation, 2001), further studies should 
compare the factors elucidated here with factors relevant to different economical, social, cultural, 
and healthcare environments. This study employed shared decision making, relevant to 
behavioural decisions and non-life threatening health conditions (Montori et al., 2006; Say, 
Murtagh, & Thomson, 2006). Nevertheless, middle-aged to older adults may be less interested in 
shared decision making than their younger peers (Say et al., 2006). Evidence on the acceptability 
and the outcomes of shared decision making in the rehabilitation of adults with acquired hearing 
impairment must be obtained. As part of the shared decision making clinical trial in which this 
study was nested, the participants are followed-up to determine whether they translate their 
intervention intention into intervention action and adherence. Furthermore, intervention 
outcomes are being monitored. By accompanying adults with acquired hearing impairment from 
help-seeking to intervention completion, it is hoped that novel aspects of optimal audiological 
management will be uncovered. 
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6.1 Abstract 
Purpose: This study investigated the predictors of rehabilitation intervention decisions in 
middle-aged and older adults with acquired hearing impairment seeking help for the first time. 
Method: Using shared decision making, 139 participants were offered intervention options: 
hearing aids, communication programs (group or individual), and no intervention. Multivariate 
analysis (logistic regression) provided odds ratios and 95% confidence intervals for intervention 
decision predictors when all other variables were held constant. Results: Seven intervention 
decision predictors were identified: 1) application for subsidized hearing services (participants 
more likely to choose hearing aids and less likely to choose communication programs); 2) hearing 
impairment (hearing aids more likely and no intervention less likely); 3) communication self-
efficacy (hearing aids less likely); 4) powerful others as locus of control (hearing aids less likely); 5) 
hearing disability perceived by others and self (hearing aids more likely); 6) perceived 
communication program effectiveness (communication programs more likely); and 7) perceived 
suitability of individual communication program (hearing aids less likely and communication 
programs more likely). Conclusion: Findings suggest the need for clinicians to explicitly elicit the 
predictors identified by this study when involving adults with acquired hearing impairment in 
intervention decisions. 
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6.2 Introduction 
Hearing impairment is common among middle-aged and older adults and is associated with 
poorer quality of life (e.g., Chia et al., 2007). Effective rehabilitation interventions are available: 
hearing aids (Cox & Alexander, 2002; Kramer, Goverts, Dreschler, Boymans, & Festen, 2002), a 
group communication program (Hickson, Worrall, & Scarinci, 2006), and an individual 
communication program (Kramer, Allessie, Dondorp, Zekveld, & Kapteyn, 2005) have yielded 
overall self-reported outcomes of similar magnitude as measured by the International Outcome 
Inventory (Hickson et al., 2006). Communication programs abound and their effectiveness has 
been systematically reviewed (Hawkins, 2005; Sweetow & Palmer, 2005). 
When several interventions with comparable outcomes exist for a health condition, client 
involvement in decision making is recommended (Charles, Gafni, & Whelan, 1997, 1999). Shared 
decision making occupies the middle of the health decision making continuum from paternalistic 
decision making (clinician making the decision with little client involvement) to informed decision 
making (client making the decision with little clinician involvement). Shared decision making, 
characterized by the client and the clinician both participating in the information exchange, the 
deliberation, and the decision, is considered best health decision making practice. According to a 
systematic review, shared decision making is especially suitable for people with a chronic health 
condition and when the intervention involves more than one session (Joosten et al., 2008). 
Although shared decision making lacks a universal definition, its two main concepts are the 
acknowledgement of clients’ perspectives and the discussion of intervention options (Makoul & 
Clayman, 2006). The rehabilitation intervention options for acquired hearing impairment are 
known (for a review, see Laplante-Lévesque, Hickson, & Worrall, 2010b) but the factors that 
significantly contribute to the decisions of people with hearing impairment need to be better 
understood. 
Previous studies that surveyed factors influencing hearing rehabilitation decisions have 
tended not to specify the model of decision making adopted (paternalistic, shared, or informed) 
and, therefore, the extent to which clients were involved in the decision making is unknown. 
Furthermore, there has been no previous study where a choice of rehabilitation interventions for 
hearing impairment, other than hearing aids, was available. This is a significant limitation of 
previous studies as people compare intervention options against one another when making 
decisions (Bower, King, Nazareth, Lampe, & Sibbald, 2005). 
In an effort to explore the decisions of people with acquired hearing impairment seeking 
help for the first time, we offered middle-aged and older adults intervention options (hearing aids, 
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group and individual communication programs, and no intervention) and interviewed them 
following their intervention decisions. Using a qualitative approach, we identified seven factors 
the participants reported as influencing their intervention decisions: 1) convenience; 2) expected 
adherence and outcomes; 3) financial costs; 4) hearing disability; 5) nature of intervention; 6) 
other people’s experiences, recommendations, and support; and 7) preventive and interim 
solution (Laplante-Lévesque, Hickson, & Worrall, 2010a). The individual interviews allowed for the 
perspectives of adults with hearing impairment towards intervention decisions to be better 
understood. However, the study’s qualitative methodology could not conclude on the relative 
impact of the seven factors on intervention decisions in a larger sample. 
The aim of the present study was to determine the predictors of rehabilitation intervention 
decisions of middle-aged and older adults with acquired hearing impairment seeking help for the 
first time. Previously studied predictors, predictors identified as needing to be studied as discussed 
above, and predictors unveiled in our recent qualitative study were included in this quantitative 
study. 
 
6.3 Method 
6.3.1 Measures 
The potential predictors of intervention decisions (potential predictor variables) examined 
in this study were: age, gender, living situation, education, socio-economic status, eligibility for 
subsidized hearing services, application for subsidized hearing services, hearing impairment, time 
since onset of hearing impairment, self-reported hearing disability, communication self-efficacy, 
stages of change, locus of control, and intervention beliefs. Socio-economic status was defined as 
high or low according to the Australian government assets test (Australian Government, 2010). In 
Australia, application to publicly-subsidized hearing services requires a referral from a medical 
practitioner and gives written information about the assessment and intervention services 
provided (see Procedures section for more information on subsidized hearing services in 
Australia). Self-reported hearing disability, communication self-efficacy, stages of change, locus of 
control, and beliefs elicited in a previous qualitative study as relevant to intervention decisions 
(Laplante-Lévesque et al., 2010a) were measured with questionnaires. Each questionnaire is 
described below along with available psychometric properties.  
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6.3.1.2 Self-reported hearing disability 
The Hearing Handicap Questionnaire (HHQ: Gatehouse & Noble, 2004) measures hearing 
handicap (see Appendix D) as defined by the original World Health Organization’s International 
Classification of Impairments, Disabilities, and Handicaps (1980). This is referred to hearing 
disability by the more recent World Health Organization’s International Classification of 
Functioning, Disability, and Health (2001). The 12 items (e.g., How often do you feel tense or tired 
because of your hearing difficulty?) target “emotional distress and discomfort, social withdrawal, 
and general restriction on participation” (Gatehouse & Noble, 2004, p. 88). The five response 
options are Never (1), Rarely (2), Sometimes (3), Often (4), and Almost always (5). Total scores 
range from 12 to 60 with higher scores indicative of greater disability. The HHQ has a single factor 
structure in older adults with hearing aids or those who pursue a group communication program 
(Gatehouse & Noble, 2004; Hickson, Worrall, & Scarinci, 2007a). The factor structure may vary by 
population and, indeed, a two factor structure has been reported in cochlear implant users (Noble, 
Tyler, Dunn, & Bhullar, 2008). 
 
6.3.1.3 Communication self-efficacy 
The perceived self-efficacy score of the Self-Efficacy for Situational Communication 
Management Questionnaire (SESMQ: Jennings, 2005), based on the social-cognitive theory of 
Bandura (1977), measures “an individual’s judgment of his/her capabilities to mobilize the 
motivation, cognitive resources and courses of action needed to meet the demands of the range 
of everyday difficult listening environments” (Jennings, 2005, p. 60: see Appendix E). The 
questionnaire includes 20 situations (e.g., You are at a party where the conversation is noisy. 
Someone who you have never met before comes over to speak to you.). For each situation, 
respondents rate their hearing (hearing score) and their confidence in handling the situation 
(perceived communication self-efficacy score). The response options of the perceived 
communication self-efficacy score are on an 11-point Likert scale with the word anchors Not 
confident at all (0), Moderately confident (5), and Very confident (10). Total perceived 
communication self-efficacy scores range from 0 to 200 with higher scores indicative of greater 
perceived communication self-efficacy. The SESMQ has good test-retest reliability (Jennings, 
2005). Principal Component Analysis of the SESMQ data obtained from 153 participants in this 
study confirmed a single factor structure accounting for a large amount (52%) of the variance in 
scores. 
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6.3.1.4 Stages of change 
The University of Rhode Island Change Assessment (URICA: McConnaughy, Prochaska, & 
Velicer, 1983) measures attitudes and behaviors relevant to the four stages of change towards 
intentional health behavior acquisition and modification (transtheoretical model): 1) 
precontemplation (problem denial); 2) contemplation (problem awareness and ambivalence 
towards the pros and cons of change); 3) action (healthy behavior acquisition or modification); and 
4) maintenance (sustained healthy behavior and relapse prevention) (Prochaska, DiClemente, & 
Norcross, 1992: see Appendix F). The URICA has 32 items (eight items per stage of change), 
however as the study participants were seeking help for the first time, the eight items relevant to 
the maintenance stage were not applicable and were excluded. The 24-item version of the URICA 
has previously been used with clinical populations (e.g., Lam, McMahon, Priddy, & Gehred-Schultz, 
1988; Treasure et al., 1999). Statements include the phrase “the problem” which was replaced 
here by “the hearing problem”. Eight items target each of the three relevant stages of change: 
precontemplation (e.g., As far as I’m concerned, I don’t have any hearing problems that need 
changing), contemplation (e.g., I hope that someone here will have some good advice for me), and 
action (e.g., I am actively working on my hearing problem). The five response options are Strongly 
disagree (1), Disagree (2), Undecided (3), Agree (4), and Strongly agree (5). Total stage scores 
range from 8 to 40 with higher scores indicative of greater endorsement of the relevant stage of 
change. The URICA has a four factor structure consistent with the four stages of change (e.g., 
Carney & Kivlahan, 1995; McConnaughy et al., 1983) and good test-retest reliability (Abellanas & 
McLellan, 1993). 
 
6.3.1.5 Locus of control 
The Locus of Control internality, powerful others, and chance scales (LoC: Levenson, 1972) 
measure perceived causation of life events. People with a high internal locus of control (internality 
scale) consider having more control over their lives, while people with a high external locus of 
control consider other people (for the powerful others scale) or chance and fate (for the chance 
scale) having more control over their lives (see Appendix G). Eight items target each of the three 
scales: internality scale (e.g., When I make plans, I am almost certain to make them work), 
powerful others scale (e.g., I feel like what happens in my life is mostly determined by powerful 
people), and chance scale (e.g., When I get what I want, it’s usually because I’m lucky). The six 
response options are Strongly disagree (-3), Disagree somewhat (-2), Slightly disagree (-1), Slightly 
agree (1), Agree somewhat (2), and Strongly agree (3). Each scale is scored and analyzed 
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independently, therefore providing multiple loci of control scores for each respondent. For each 
scale, total scores range from 0 to 48 (24 is added to each scale to avoid negative total scores) 
with higher scores indicative of more agreement with the relevant locus of control. The LoC has a 
three factor structure consistent with the three loci of control (Walkey, 1979) and good test-retest 
reliability (Levenson, 1974). 
 
6.3.1.6 Intervention Questionnaire 
A questionnaire was developed for the purpose of the present study to assess beliefs that 
could predict intervention decisions (see Appendix H). The Intervention Questionnaire (IQ) was 
based on our earlier qualitative study of interviews with adults with acquired hearing impairment 
following intervention decisions (Laplante-Lévesque et al., 2010a). Twenty-six IQ items (e.g., Other 
people tell me I should do something about my hearing) were generated according to the seven 
factors identified in the qualitative study. To optimize face and content validity, the IQ items 
borrowed the words and phrases the participants used in the interviews. The response options are 
on an 11-point Likert scale with the word anchors Not true at all (0), Moderately true (5), and Very 
much true (10). For each item, potential scores range from 0 to 10 with a higher score indicative of 
greater belief agreement. The IQ test-retest reliability was assessed on 44 participants chosen to 
provide a representative subsample of the full sample. The second IQ administration occurred 
between 7 and 24 days after the first administration (mean: 8.09 days, SD: 2.82 days). Most IQ 
item scores were not normally distributed and transformations failed to normalize all IQ scores. 
For this reason, Spearman’s rank correlation coefficients were obtained in lieu of interclass 
correlation coefficients. Spearman’s rank correlation coefficients were moderate (ρ between 0.4 
and 0.7) for 1 item, high (ρ between 0.7 and 0.9) for 8 items, and very high (ρ greater than 0.9) for 
10 items (Bohannon, 1992), confirming high dependence between the IQ test and retest scores. 
 
Principal component analysis (PCA) with varimax rotation was performed to simplify the 
26-item IQ scores. Seven of the 26 IQ items loaded on more than one component and were 
therefore removed. PCA identified seven components with eigenvalues greater than 1 explaining 
76% of the remaining 19-item IQ total variance. The seven components can be interpreted as 
measuring: 1) hearing disability perceived by others and self; 2) perceived communication 
program effectiveness; 3) perceived suitability of individual communication program; 4) perceived 
likely adherence; 5) perceived suitability of group communication program; 6) other people’s 
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recommendation of the communication programs; and 7) concerns about hearing aid cost and 
practices. The 19 IQ items are presented in Table 6.1. 
 
Table 6.1 Intervention Questionnaire (IQ): Components identified with principal component 
analysis, corresponding IQ items, factors as reported in qualitative study (Laplante-Lévesque et 
al., 2010a), and component loading 
Component Intervention Questionnaire (IQ) item Corresponding factor from 
qualitative study  
Component 
loading 
Hearing disability 
perceived by 
others and self 
(15% of total 
variance) 
Other people tell me I should do something 
about my hearing. 
Other people’s experiences, 
recommendations, and support 
0.89 
Other people tell me I have trouble hearing. Other people’s experiences, 
recommendations, and support 
0.86 
Other people tell me I should get hearing aids. Other people’s experiences, 
recommendations, and support 
0.83 
My hearing affects me in my day-to-day life. Hearing disability 0.62 
Perceived 
communication 
program 
effectiveness 
(14% of total 
variance) 
The individual program will prevent my hearing 
problems from affecting me more in the 
future. 
Preventive and interim solution 0.84 
The group program will prevent my hearing 
problems from affecting me more in the 
future. 
Preventive and interim solution 0.82 
The group program is most likely to address my 
current hearing problems. 
Expected adherence and 
outcomes 
0.79 
The individual program is most likely to 
address my current hearing problems. 
Expected adherence and 
outcomes 
0.75 
Perceived 
suitability of 
individual 
communication 
program (11% of 
total variance) 
I am comfortable with learning from reading to 
address my hearing problems. 
Nature of intervention 0.87 
It is convenient for me to do the individual 
program. 
Convenience 0.84 
Perceived likely 
adherence (10% 
of total variance) 
If I was to decide to do the group program, I 
would persevere with it. 
Expected adherence and 
outcomes 
0.86 
If I was to decide to do the individual program, 
I would persevere with it. 
Expected adherence and 
outcomes 
0.84 
If I was to decide to get hearing aids, I would 
persevere with them. 
Expected adherence and 
outcomes 
0.54 
Perceived 
suitability of 
group 
communication 
program (10% of 
total variance) 
It is convenient for me to do the group 
program. 
Convenience 0.86 
I am comfortable with learning from group 
sessions to address my hearing problems. 
Nature of intervention 0.75 
Other people's 
recommendation 
of the 
communication 
programs (9% of 
total variance) 
Other people tell me I should do the individual 
program. 
Other people’s experiences, 
recommendations, and support 
0.91 
Other people tell me I should do the group 
program. 
Other people’s experiences, 
recommendations, and support 
0.89 
Concerns about 
hearing aid cost 
and practices (6% 
of total variance) 
Hearing aids are expensive for me. Financial costs 0.75 
People at the hearing aid clinic would not have 
my best interests at heart. 
Nature of intervention 0.73 
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The PCA of the IQ scores supports the initial qualitative study (Laplante-Lévesque et al., 
2010a). The qualitative study grouped potentially influential factors according to thematic 
similarities and therefore cut across the intervention options (e.g., the “convenience” factor 
referred to convenience of any intervention option). In contrast, the PCA grouped potentially 
influential factors according to participants’ IQ scores and therefore tended to follow preferences 
for specific intervention options (e.g., the “Perceived suitability of individual communication 
program” component referred to convenience as well as suitable format of the individual 
communication program). These differences in the organization of the qualitative and quantitative 
findings highlight the complementary nature of the two research methods. 
 
6.3.2 Participants 
Adults aged 50 years and over seeking help for the first time were recruited via the Office 
of Hearing Services of the Australian government’s Department of Health and Ageing (Australian 
publicly-subsidized hearing services for people receiving a government pension), print and 
electronic media, notice boards, and word-of-mouth in Brisbane, Queensland, Australia. 
Recruitment materials stated that people who had trouble hearing and were thinking of doing 
something about their hearing for the first time were sought and that the study included a free 
hearing screening and discussion of hearing needs with a qualified audiologist. Potential 
participants completed a hearing assessment (otoscopy and air conduction pure-tone 
audiometry). Eligibility was restricted to those who presented with a hearing impairment defined 
as an average of air conduction thresholds at 0.5, 1, 2, and 4 kHz greater than 25 dB HL in at least 
one ear. A total of 153 participants were recruited but 14 of them did not complete all measures 
and were therefore excluded: the final sample consisted of 139 participants and the final dataset 
was exempt of missing values. Sample characteristics (n = 139) are presented in Table 6.2. The 
study received ethical clearance from The University of Queensland’s Behavioural and Social 
Sciences Ethical Review Committee and the Australian government’s Department of Health and 
Ageing Ethics Review Committee (see Appendices A and B). 
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Table 6.2 Potential predictors of intervention decisions 
Potential predictor Intervention decision = 
hearing aids 
(n = 75) 
Intervention decision = 
communication 
programs 
(n = 34) 
Intervention decision =  
no intervention 
(n = 30) 
Full sample  
(n = 139) 
Age 
Median  
25th–75th percentiles 
70.90 
66.26–76.58 
69.70 
64.69–77.45 
68.79 
65.82–74.24 
69.80 
65.82–76.44 
Gender 
Male n (%) 
Female n (%) 
58 (77.33) 
17 (22.67) 
23 (67.65) 
11 (32.35) 
17 (56.67) 
13 (43.33) 
98 (70.50) 
41 (29.50) 
Living situation 
Alone n (%) 
With other(s) n (%) 
18 (24.00) 
57 (76.00) 
6 (17.65) 
28 (82.35) 
10 (33.33) 
20 (66.67) 
34 (24.46) 
105 (75.54) 
Education 
None or primary school n (%) 
High school or technical school n (%) 
University n (%) 
14 (18.67) 
36 (48.00) 
25 (33.33) 
4 (11.74) 
18 (52.94) 
12 (35.29) 
4 (13.33) 
18 (60.00) 
8 (26.67) 
22 (15.83) 
72 (51.80) 
45 (32.37) 
Socio-economic status 
Low socio-economic status n (%) 
High socio-economic status n (%) 
16 (21.33) 
59 (78.67) 
9 (26.47) 
25 (73.53) 
11 (36.67) 
19 (63.33) 
36 (25.90) 
103 (74.10) 
Eligibility for subsidized hearing services 
Not eligible for subsidized hearing services n (%) 
Eligible for subsidized hearing services s n (%) 
17 (22.67) 
58 (77.33) 
13 (38.24) 
21 (61.76) 
8 (26.67) 
22 (73.33) 
38 (27.34) 
101 (72.66) 
Application for subsidized hearing services 
Not applied for subsidized hearing services n (%) 
Applied for subsidized hearing services n (%) 
16 (21.33) 
59 (78.67) 
23 (67.65) 
11 (32.35) 
15 (50.00) 
15 (50.00) 
54 (38.85) 
85 (61.15) 
Hearing impairment (0.5, 1, 2, and 4 kHz average in better ear, in dB HL) 
Median  
25th–75th percentiles 
35.00 
30.00–40.00 
27.50 
25.00–33.75 
27.50 
23.75–36.25 
32.50 
26.25–37.50 
Time since onset of hearing impairment (in years) 
Median  
25th–75th percentiles 
8.00 
3.00–15.00 
5.00 
3.00–15.00 
5.00 
1.00–10.00 
6.00 
3.00–15.00 
Self-reported hearing disability (HHQ) [12–60] 
Median  
25th–75th percentiles 
26.00 
22.00–33.00 
24.00 
21.00–28.00 
18.50 
14.00–28.00 
25.00 
20.00–31.00 
Communication self-efficacy (SESMQ perceived self-efficacy scale) [0–200] 
Median  
25th–75th percentiles 
117.00 
95.00–140.00 
127.50 
113.00–151.00 
147.50 
137.00–172.00 
127.00 
137.00–172.00 
Precontemplation stage of change (URICA precontemplation scale) [8–40] 
Median  
25th–75th percentiles 
13.00 
10.00–16.00 
16.00 
14.00–18.00 
18.00 
15.00–20.00 
15.00 
15.00–20.00 
Contemplation stage of change (URICA contemplation scale) [8–40] 
Median  
25th–75th percentiles 
33.00 
31.00–36.00 
32.00 
31.00–33.00 
31.00 
25.00–32.00 
32.00 
31.00–34.00 
Action stage of change (URICA action scale) [8–40] 
Median  
25th–75th percentiles 
32.00 
30.00–33.00 
30.00 
28.00–32.00 
30.00 
23.00–32.00 
31.00 
29.00–32.00 
Internality locus of control (LoC internality scale) [0–48] 
Median  
25th–75th percentiles 
39.00 
35.00–43.00 
38.00 
35.00–41.00 
40.00 
33.00–44.00 
39.00 
35.00–42.00 
Powerful others locus of control (LoC powerful others scale) [0–48] 
Median  
25th–75th percentiles 
15.00 
10.00–19.00 
20.00 
13.00–25.00 
19.00 
13.00–25.00 
17.00 
12.00–23.00 
Chance locus of control (LoC chance scale) [0–48] 
Median  
25th–75th percentiles 
17.00 
8.00–22.00 
18.50 
12.00–26.00 
22.00 
17.00–30.00 
19.00 
10.00–25.00 
Hearing disability perceived by others and self (IQ component) [0–32.07] 
Median  
25th–75th percentiles 
21.82 
13.19–26.45 
15.78 
8.69–20.07 
7.45 
3.23–17.74 
17.03 
9.36–22.97 
Perceived communication program effectiveness (IQ component) [0–31.99] 
Median  
25th–75th percentiles 
6.40 
0.00–10.37 
15.46 
12.16–18.65 
6.37 
1.59–11.14 
6.37 
1.59–11.14 
Perceived suitability of individual communication program (IQ component) [0–17.09] 
Median  
25th–75th percentiles 
9.42 
5.13–13.67 
15.34 
12.73–16.21 
11.91 
7.67–14.51 
11.96 
6.80–15.38 
Perceived likely adherence (IQ component) [0–22.45] 
Median  
25th–75th percentiles 
17.00 
12.27–20.21 
16.34 
13.29–20.21 
16.84 
8.33–20.21 
16.78 
12.36–20.21 
Perceived suitability of group communication program (IQ component) [0–16.09] 
Median  
25th–75th percentiles 
5.96 
2.47–8.79 
8.12 
3.96–12.13 
4.89 
0.86–9.54 
6.20 
2.35–9.54 
Other people's recommendation of the communication programs (IQ component) [0–18.04] 
Median  
25th–75th percentiles 
0.00 
0.00–0.00 
0.00 
0.00–0.89 
0.00 
0.00–0.00 
0.00 
0.00–0.00 
Concerns about hearing aid cost and practices (IQ component) [0–14.80] 
Median  
25th–75th percentiles 
6.69 
2.98–8.17 
6.69 
2.23–8.89 
5.96 
3.73–7.46 
6.69 
2.98–8.15 
Note. HHQ: Hearing Handicap Questionnaire; SESMQ: Situational Communication Management Questionnaire; URICA: University of Rhode Island Change Assessment; LoC: Locus of Control; IQ: 
Intervention Questionnaire 
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6.3.3 Procedures 
Each participant attended a face-to-face appointment with the same clinical audiologist to 
complete all measures (except the IQ, which evaluated beliefs in relation to intervention decisions 
and therefore had to be completed after the intervention decision) before discussing the 
rehabilitation intervention options using shared decision making as described above (Charles et 
al., 1997, 1999). Three intervention options were presented: hearing aids, communication 
programs (group or individual), and no intervention. In line with shared decision making, 
discussion focused on participants’ rehabilitation goals, preferences for interventions, and 
information needs. Discussion avoided, for example, a paternalist intervention prescription based 
on clinical presentation such as degree of hearing impairment. Each participant received a decision 
aid (written summary of the intervention options) which has been published elsewhere (Laplante-
Lévesque et al., 2010a) and attended a second face-to-face or telephone appointment with the 
clinical audiologist at least one week after the first appointment to make the intervention 
decision. The IQ was administered following the intervention decision. Participants could then take 
up and complete their intervention of choice. Another intervention could be considered after 
completion of the initial intervention. 
 
6.3.3.1 Hearing aids 
Participants who opted for hearing aids were provided with them by their preferred clinic. 
The participants eligible for subsidized hearing services (73%) were entitled to two free digital 
standard behind-the-ear, thin-tube behind-the-ear, in-the-ear, or in-the-canal hearing aids with 
the following minimal requirements: two-channel compression, feedback cancellation, adaptive 
noise reduction, manual volume control, telecoil, and directional microphone (the latter only 
applicable to standard behind-the-ear hearing aids). Participants could also elect to contribute 
towards the cost of hearing aids with features additional to the minimal requirements. For the 
participants not eligible for subsidized hearing services (27%), the current market cost of hearing 
aids is approximately 1250-4500 USD per hearing aid. 
 
6.3.3.2 Communication programs 
Participants who opted for a communication program could choose between the Active 
Communication Education program (ACE: Hickson, Worrall, & Scarinci, 2007b) and the Individual - 
Active Communication Education program (I-ACE), an adaptation of ACE suitable for at-home 
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individual sessions instead of group sessions, by the Audiology Clinic of The University of 
Queensland for free.  
 
ACE, the group communication program, consisted of five consecutive two-hour weekly 
sessions on problem-solving strategies to improve communication. The topics covered depend on 
the participants’ needs but can include communication strategies and hearing assistive 
technology. The ACE sessions were facilitated by an audiologist and included 6–10 people 
(participants’ significant others were encouraged to attend). By providing peer support and 
involving significant others, ACE can help address some of the psychosocial consequences of 
hearing impairment. The effectiveness of the ACE program was documented in a double-blinded 
randomized controlled trial where, unlike participants in placebo group sessions, participants in 
ACE group sessions reported reduced hearing disability following the program (Hickson et al., 
2007a). 
 
I-ACE, the individual communication program, consisted of five written chapters with 
content similar to ACE but with a focus on individualization to suit each participant. Significant 
others were encouraged to participate by, for example, completing some sections by themselves 
and some with the participants. Participants completed each of five chapters at home one at a 
time before contacting the facilitator, an audiologist, to discuss it. The facilitator then sent the 
next chapter via mail or email, according to the participant’s preference. The effectiveness of the I-
ACE program has yet to be reported, however it was directly adapted from the ACE program 
whose effectiveness is known (Hickson et al., 2007a) and participants in an at-home program 
similar to I-ACE reported greater satisfaction and quality of life than a control group who did not 
receive the program (Kramer et al., 2005). 
 
6.3.3.3 No intervention 
Delaying or declining the intervention is outlined in the health literature as a valid option in 
several clinical circumstances. The option of no intervention acknowledges that some participants, 
after considering their condition and the benefits and barriers to intervention, choose not to 
pursue an intervention for their hearing impairment. 
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6.3.4 Data Analysis 
Data were analyzed using Stata (version 10.1). The outcome variables, the intervention 
decisions, were expressed as three categories: hearing aids, communication programs (group or 
individual communication program), and no intervention. Group and individual communication 
programs were combined for analyses because of the small number of participants who chose to 
pursue the group communication program. In order to identify profiles of those making specific 
intervention decisions compared to the general population of adults with acquired hearing 
impairment seeking help for the first time, all analyses compared one intervention decision (e.g., 
hearing aids) versus all other intervention decisions (e.g., communications programs or no 
intervention). 
 
First, unadjusted associations between the potential intervention decision predictor 
variables and the outcome variables (intervention decisions) were identified with univariate 
logistic regression with an alpha level of 0.10. Unadjusted odds ratios (ORs), representing the 
ratios of the probability of the occurrence of the relevant intervention decision to the probability 
of occurrence of other intervention decisions before adjusting for covariates, are reported along 
with 90% confidence intervals (90% CIs) in Table 6.3. An OR greater than 1 indicates that the 
likelihood of the relevant intervention decision is significantly higher. Conversely, an OR less than 1 
indicates that the likelihood of the relevant intervention decision is significantly lower. 
 
Second, the intervention decision predictors significantly associated with the intervention 
decisions were introduced in three logistic regression models (hearing aids versus other 
intervention decisions, communication programs versus other intervention decisions, and no 
intervention versus other intervention decisions) in a single step to investigate adjusted 
associations. All predictors were kept in the models and stepwise regression was not used as the 
sequence of dependent tests it requires has been proven to introduce bias (e.g., Steyerberg, 
Eijkemans, & Habbema, 1999). Adjusted ORs, representing the ratios of the probability of the 
occurrence of the relevant intervention decision to the probability of occurrence of other 
intervention decisions after adjusting for covariates, are reported along with 95% CIs. 
 
Finally, post-estimation diagnostic tests were performed to evaluate the three logistic 
regression models. 
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6.4 Results 
The majority of the sample opted for hearing aids (54%) whilst 24% of the sample opted for 
communication programs (of those, 24% chose the group communication program and 76% chose 
the individual communication program) and 22% opted for no intervention. Significant 
intervention decision predictors, either at the level of univariate or multivariate analyses, are 
summarized in Table 6.3 and described below. Living situation, education, socio-economic status, 
eligibility for subsidized hearing services, time since onset of hearing impairment, perceived likely 
adherence, other people's recommendation of the communication programs, and concerns about 
hearing aid cost and practices were not significant intervention decision predictors at the 
univariate level. These are not repeated in Table 6.3 and are not discussed below. 
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Table 6.3 Logistic regression models with multivariate-adjusted odds ratios and 95% confidence 
intervals for significant intervention decision predictors at the univariate level 
Intervention decision 
predictors 
Outcome variables: 
Intervention decisions 
Unadjusted odds ratio  
with 90% confidence 
interval 
Multivariate-adjusted  
odds ratio  
with 95% confidence 
interval 
Age Hearing aids vs others 1.04 [1.01–1.08] N.S. 
Communication programs vs others N.S. N.S. 
No intervention vs others N.S. N.S. 
Gender Hearing aids vs others 0.49 [0.26–0.91] N.S. 
Communication programs vs others N.S. N.S. 
No intervention vs others 2.21 [1.09–4.48] N.S. 
Application for subsidized 
hearing services 
Hearing aids vs others 5.39 [2.89–10.07] 16.76 [3.59–78.20] 
Communication programs vs others 0.20 [0.10–0.40] 0.27 [0.10–0.74] 
No intervention vs others N.S. N.S. 
Hearing impairment (0.5, 1, 2, 
and 4 kHz average in better 
ear, in dB HL) 
Hearing aids vs others 1.11 [1.06–1.16] 1.14 [1.03–1.25] 
Communication program vs others 0.93 [0.89–0.97] N.S. 
No intervention vs others 0.94 [0.90–0.98] 0.93 [0.85–0.99] 
Self-reported hearing 
disability (HHQ) 
Hearing aids vs others 1.08 [1.03–1.12] N.S. 
Communication program vs others N.S. N.S. 
No intervention vs others 0.91 [0.86–0.96] N.S. 
Communication self-efficacy 
(SESMQ perceived self-
efficacy scale) 
Hearing aids vs others 0.98 [0.97–0.99] 0.97 [0.95–0.99] 
Communication program vs others N.S. N.S. 
No intervention vs others 1.03 [1.02–1.04] N.S. 
Precontemplation stage of 
change (URICA 
precontemplation scale) 
Hearing aids vs others 0.78 [0.72–0.86] N.S. 
Communication program vs others 1.07 [1.01–1.14] N.S. 
No intervention vs others 1.21 [1.11–1.32] N.S. 
Contemplation stage of 
change (URICA contemplation 
scale) 
Hearing aids vs others 1.23 [1.12–1.35] N.S. 
Communication program vs others N.S. N.S. 
No intervention vs others 0.73 [0.65–0.83] N.S. 
Action stage of change (URICA 
action scale) 
Hearing aids vs others 1.17 [1.08–1.25] N.S. 
Communication program vs others N.S. N.S. 
No intervention vs others 0.87 [0.81–0.94] N.S. 
Powerful others locus of 
control (LoC powerful others 
scale) 
Hearing aids vs others 0.95 [0.92–0.99] 0.90 [0.83–0.98] 
Communication program vs others N.S. N.S. 
No intervention vs others N.S. N.S. 
Chance locus of control (LoC 
chance scale) 
Hearing aids vs others 0.96 [0.93–0.99] N.S. 
Communication program vs others N.S. N.S. 
No intervention vs others 1.05 [1.01–1.09] N.S. 
Hearing disability perceived by 
others and self (IQ 
Component) 
Hearing aids vs others 1.11 [1.07–1.15] 1.09 [1.01–1.18] 
Communication program vs others N.S. N.S. 
No intervention vs others 0.89 [0.85–0.94] N.S. 
Perceived communication 
program effectiveness (IQ 
Component) 
Hearing aids vs others 0.91 [0.87–0.95] N.S. 
Communication program vs others 1.24 [1.16–1.33] 1.18 [1.08–1.29] 
No intervention vs others 0.94 [0.89–0.99] N.S. 
Perceived suitability of 
individual communication 
program (IQ Component) 
Hearing aids vs others 0.90 [0.85–0.95] 0.81 [0.69–0.95] 
Communication program vs others 1.21 [1.11–1.33] 1.15 [1.01–1.31] 
No intervention vs others N.S. N.S. 
Perceived suitability of group 
communication program (IQ 
Component) 
Hearing aids vs others N.S. N.S. 
Communication program vs others 1.10 [1.03–1.18] N.S. 
No intervention vs others N.S. N.S. 
Note. HHQ: Hearing Handicap Questionnaire; SESMQ: Situational Communication Management Questionnaire; URICA: 
University of Rhode Island Change Assessment; LoC: Locus of Control; IQ: Intervention Questionnaire; N.S.: Not 
significant with alpha level = 0.10 (for unadjusted ORs) and with alpha level = 0.05 (for adjusted ORs) 
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6.4.1 Age 
Participants ranged from 50 to 87 years of age. Although significant unadjusted 
associations between age and intervention decisions existed, these associations did not remain 
significant after adjusting for covariates. 
 
6.4.2 Gender 
Most of the participants (77%) were male. Although significant unadjusted associations 
between gender and intervention decisions existed, these associations did not remain significant 
after adjusting for covariates. 
 
6.4.3 Application for Subsidized Hearing Services 
Most of the sample (73%) was eligible for subsidized hearing services and 61% had recently 
applied for subsidized hearing services. Although eligibility for subsidized hearing services was not 
a significant intervention decision predictor, application for subsidized hearing services was. After 
adjusting for covariates, participants who had applied for subsidized hearing services were 
significantly more likely to opt for hearing aids (OR 16.76; 95% CI [3.59–78.20]). Conversely, after 
adjusting for covariates, participants who had applied for subsidized hearing services were 
significantly less likely to opt for communication programs (OR 0.27; 95% CI [0.10–0.74]). 
 
6.4.4 Hearing Impairment 
Participants had on average a mild hearing impairment in their better ear. After adjusting 
for covariates, participants with a greater hearing impairment were significantly more likely to opt 
for hearing aids (OR 1.14; 95% CI [1.03–1.25]) and more likely to pursue an intervention (OR 0.93; 
95% CI [0.85–0.99]). 
 
6.4.5 Self-Reported Hearing Disability 
The HHQ scores ranged from 12 to 44 (mean: 25.39, SD: 7.92). This is consistent with a 
previous study where 178 older adults with hearing impairment scored, on average, 27.97 (SD: 
9.36) on the HHQ prior to intervention (Hickson et al., 2007a). Although significant unadjusted 
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associations between self-reported hearing disability and intervention decisions existed, these 
associations did not remain significant after adjusting for covariates. 
 
6.4.6 Communication Self-Efficacy 
The SESMQ scores ranged from 16 to 200 (mean: 127.40, SD: 34.32), similar to results 
obtained on 68 adults with hearing impairment by Jennings (2005). In the present study, after 
adjusting for covariates, participants who reported higher communication self-efficacy were 
significantly less likely to opt for hearing aids (OR 0.97; 95% CI [0.95–0.99]). 
 
6.4.7 Stages of Change 
The URICA precontemplation scores ranged from 8 to 36 (mean: 15.04; SD: 4.84) whilst the 
contemplation scores ranged from 13 to 40 (mean: 32.17; SD: 4.24) and the action scores ranged 
from 8 to 40 (mean: 29.95; SD: 5.47). A literature review failed to identify previous studies using 
the URICA with people with hearing impairment; however, Milstein and Weinstein (2002) used a 
staging algorithm to assign 147 older adults who attended a hearing screening session to a 
discrete stage of change and the majority of their sample were in the precontemplation or 
contemplation stage of change. The majority of the present study’s participants (60%) were in the 
contemplation stage of change. In the present study, although significant unadjusted associations 
between stages of change and intervention decisions existed, these associations did not remain 
significant after adjusting for covariates. 
 
6.4.8 Locus of Control 
The LoC internality scale scores ranged from 15 to 48 (mean: 38.09; SD: 5.88) whilst the 
powerful others scale scores ranged from 0 to 44 (mean: 17.33; SD: 8.80) and the chance scale 
scores ranged from 0 to 47 (mean: 17.94; SD: 9.99). These results are similar to the norms 
established by Cox, Alexander, and Gray (2005). After adjusting for covariates, internality and 
chance loci of control were not associated with intervention decisions in the present study. 
However, participants who reported greater powerful others as their locus of control were 
significantly less likely to opt for hearing aids (OR 0.90; 95% CI [0.83–0.98]). 
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6.4.9 Intervention Questionnaire 
6.4.9.1 Hearing disability perceived by others and self 
After adjusting for covariates, participants who reported greater hearing disability 
perceived by others and self were significantly more likely to opt for hearing aids (OR 1.09; 95% CI 
[1.01–1.18]). 
 
6.4.9.2 Perceived communication program effectiveness 
After adjusting for covariates, participants who reported greater perceived communication 
program effectiveness were significantly more likely to opt for communication programs (OR 1.18; 
95% CI [1.08–1.29]). 
 
6.4.9.3 Perceived suitability of individual communication program 
After adjusting for covariates, participants who reported greater perceived suitability of 
the individual communication program were significantly more likely to opt for communication 
programs (OR 1.15; 95% CI [1.01–1.31]) and less likely to opt for hearing aids (OR 0.81; 95% CI 
[0.69–0.95]). 
 
6.4.9.4 Perceived suitability of group communication program 
Although significant unadjusted associations between suitability of group communication 
program and intervention decisions existed, these associations did not remain significant after 
adjusting for covariates. 
 
6.4.10 Post-Estimation Diagnostic Tests 
The collinearity between the potential intervention decision predictors was uniformly very 
low (Variance Inflation Factors all lower than 4) for all three logistic regression models. The 
Hosmer-Lemeshow goodness of fit test was insignificant for the three models, confirming that 
they fit the data well. As can be seen in Figures 6.1–6.3, the Receiver Operating Characteristic 
(ROC) curves depicted good predictive power for the three models, with large areas under ROC 
curves (0.95 for the hearing aids versus other intervention decisions model, 0.89 for the 
communication programs versus other intervention decisions model, and 0.87 for the no 
intervention versus other intervention decisions model). Moreover, the models had high 
sensitivity and specificity, with the hearing aids versus other intervention decisions model 
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correctly classifying 86% of cases, the communication programs versus other intervention 
decisions model correctly classifying 83% of cases, and the no intervention versus other 
intervention decisions model correctly classifying 82% of cases. 
 
 
Figure 6.1 Receiver Operating Characteristic (ROC) curve for the hearing aids versus other 
intervention decisions model 
 
 
Figure 6.2 Receiver Operating Characteristic (ROC) curve for the communication programs versus 
other intervention decisions model 
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Figure 6.3 Receiver Operating Characteristic (ROC) curve for the no intervention versus other 
intervention decisions model 
 
6.5 Discussion 
The present study is the first known to identify the predictors of intervention decisions of 
middle-aged and older adults with hearing impairment seeking help for the first time when 
intervention options other than hearing aids are available and when a formal model of health 
decision making (i.e., shared decision making) is used. 
Many of the intervention decision predictors tested here are interrelated, making their 
unique association with the intervention decisions challenging to isolate. For example, for a given 
hearing impairment, self-reported hearing disability decreases with increasing age (Gatehouse, 
1991; Gordon-Salant, Lantz, & Fitzgibbons, 1994; Wiley, Cruickshanks, Nondahl, & Tweed, 2000) 
whilst psychological attributes such as self-efficacy, locus of control, and personality traits affect 
self-reported hearing disability (Gatehouse, 1990; Jang, Mortimer, Haley, Hnath Chisolm, & 
Borenstein Graves, 2002; Kempen et al., 1999; Saunders & Cienkowski, 1996). The multivariate 
analyses conducted here controlled for such covariance and therefore greatly reduced the threat 
to internal validity that confounding factors (factors both associated with the predictor variable 
and with the outcome variable) usually pose. For example, whilst the univariate analyses identified 
ten potential predictors of the decision to not pursue any intervention, the multivariate analyses 
identified only one predictor (i.e., hearing impairment). In this case, nine of the ten potential 
predictors were in fact confounders. However, the number of covariates is limited by the sample 
size. If the sample size had been larger, a greater number of potential predictor variables could 
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have been entered in the models which would have increased their predictive power. For 
example, health status was raised as a reason to decline hearing aids amongst older adults with 
moderate-to-severe or profound hearing impairment (Rosenhall & Espmark, 2003) but this was 
not tested in the current study. Similarly, more variables describing clinical interactions, such as 
recommendations from other health care clinicians or previous experiences with hearing aid 
clinics (e.g., when accompanying a family member or friend), could have been included in this 
study. Nonetheless, seven predictors uniquely contributed to the intervention decision and are 
discussed in more detail below. 
 
6.5.1 Application for Subsidized Hearing Services 
Adults with acquired hearing impairment seeking help for the first time who had already 
applied for subsidized hearing services were almost 17 times more likely to opt for hearing aids 
and, conversely, they were about 4 times less likely to opt for communication programs. This was 
by far the strongest intervention decision predictor identified in the present study. Interestingly, 
application for subsidized hearing services was significantly associated with intervention decisions 
whilst eligibility for subsidized hearing services was not. In other words, people who had applied 
for publicly-subsidized hearing services were more likely to choose to obtain hearing aids and less 
likely to opt for communication programs than their peers who are eligible for such publicly-
subsidized hearing services, but who have not applied for them. Therefore, this predictor reflects a 
process that goes beyond eligibility to publicly-subsidized hearing services. Australian publicly-
subsidized hearing services emphasize hearing aids and these could predispose people towards 
hearing aids and away from other intervention options such as communication programs. It can be 
hypothesized that consultation with a medical practitioner and/or application to other publicly-
subsidized hearing services such as the war veterans (VA) system in the United States of America 
or the National Health Services (NHS) in the United Kingdom could predispose people towards 
specific intervention decisions, particularly if they emphasise hearing aids over other intervention 
options. Alternatively, adults with acquired hearing impairment who have already taken some 
initial steps towards help seeking could already have made the decision to opt for the intervention 
most well known to them, hearing aids. 
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6.5.2 Hearing Impairment 
Adults with a greater acquired hearing impairment (defined in the present study as the 
average hearing impairment at 0.5, 1, 2, & 4 kHz in the better ear) were more likely to opt for 
hearing aids and less likely to opt for no intervention. Previous studies have also identified greater 
hearing impairment as a predictor of help seeking and hearing aid ownership (e.g., Garstecki & 
Erler, 1998; Helvik, Wennberg, Jacobsen, & Hallberg, 2008; Swan & Gatehouse, 1990; van den 
Brink, Wit, Kempen, & van Heuvelen, 1996). 
 
6.5.3 Communication Self-Efficacy 
Interestingly, adults with acquired hearing impairment with greater communication self-
efficacy were less likely to opt for hearing aids. Similarly, Cox et al. (2005) found that adults with 
hearing impairment who are less curious and imaginative -“openness” personality dimension 
according to the NEO-Five Factor Inventor (Costa & McCrae, 1992) - were more likely to seek 
hearing aids than their counterparts. However, people with greater communication self-efficacy 
were not more likely to opt for communication programs or no intervention. People with greater 
communication self-efficacy may be inclined to use resources other than hearings aids, either 
internal resources such as self-taught communication strategies or readily available hearing 
assistive technology or external resources such as communication programs, to address their 
hearing-related activity limitations and participation restrictions. 
 
6.5.4 Locus of Control 
Adults with acquired hearing impairment who reported powerful others to be in control of 
their lives were less likely to opt for hearing aids. In parallel with the present study’s findings, 
previous studies report that hearing aid seekers and owners have a more internal locus of control 
(Cox et al., 2005; Garstecki & Erler, 1998). As participants who reported greater communication 
self-efficacy were also less likely to opt for hearing aids, the present study’s findings corroborates 
the literature suggesting that measures of locus of control and self-efficacy may be markers of the 
same higher order psychological trait (Judge, Erez, Bono, & Thoresen, 2002) which would be an 
intervention decision predictor. Alternatively, a shared decision making approach, in contrast to a 
paternalist decision making approach, may be less suited to participants who describe powerful 
others to be in control of their lives and may therefore result in them not pursuing hearing aids. 
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6.5.5 Hearing Disability Perceived by Others and Self 
Adults with acquired hearing impairment who perceived greater hearing disability, either 
through self-awareness or through awareness raised by other people such as communication 
partners, were more likely to opt for hearing aids. In the present study, the hearing disability 
perceived by others and self IQ component, consisting of three items focusing on others’ 
perception of the hearing disability and one item on self-perception of hearing disability (see Table 
6.1), was associated with intervention decisions, whilst scores on the HHQ were not. This suggests 
that a hearing disability’s impact on others (Scarinci, Worrall, & Hickson, 2009) is central to 
intervention decisions for adults with acquired hearing impairment. The literature is unequivocal 
on the positive relationship between self-reported hearing disability and hearing help seeking and 
hearing aid uptake (e.g., Davis, Smith, Ferguson, Stephens, & Gianopoulos, 2007; Duijvestijn et al., 
2003; Humes, Wilson, & Humes, 2003; Meister, Walger, Brehmer, von Wedel, & von Wedel, 2008; 
Stephens, Meredith, Callaghan, Hogan, & Rayment, 1990; Swan & Gatehouse, 1990; van den Brink 
et al., 1996). Similarly, communication partners’ input is a significant predictor of hearing help 
seeking and hearing aid uptake (Duijvestijn et al., 2003; Mahoney, Stephens, & Cadge, 1996; van 
den Brink et al., 1996). 
 
6.5.6 Perceived Communication Program Effectiveness 
Adults with acquired hearing impairment who perceive communication programs as more 
effective were more likely to opt for communication programs. It may be that they perceive the 
communication program outcomes likely to be in line with their own rehabilitation goals. People 
who have higher hearing aid expectations are more likely to obtain hearing aids (van den Brink et 
al., 1996) and the present study confirms that this finding also applies to communication 
programs. 
 
6.5.7 Perceived Suitability of Individual Communication Program 
Adults with acquired hearing impairment who perceived greater suitability of the individual 
communication program (i.e., belief that the individual communication program is convenient and 
that the format is suitable) were more likely to opt for communication programs and, conversely, 
were less likely to opt for hearing aids. The same finding of intervention suitability influencing 
intention to take action after failing a hearing screening was identified by Milhinch and Doyle 
(1990) and the present study confirms that this also applies to communication programs. The 
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perceived suitability of group communication program belief (see Table 6.1) did not reach 
adjusted significance in the present study but this is most likely caused by the small number of 
participants who opted for the group communication program (24% of the participants who chose 
communication programs) compared to the number of participants who opt for the individual 
communication program (76% of the participants who chose communication programs). 
Interestingly, age, gender, living situation, education, socio-economic status, eligibility for 
subsidized hearing services, time since onset of hearing impairment, self-reported hearing 
disability, stages of change, perceived likely adherence, perceived suitability of group 
communication program, other people's recommendation of the communication programs, and 
concerns about hearing aid cost and practices were not significant intervention decision predictors 
in the multivariate analyses. This highlights how some conventional wisdom, for example that 
socio-economic status or eligibility for subsidized hearing services predisposes people towards 
hearing aids, does not always corroborate with research evidence. In this study, aspects of 
“readiness”, such as time since onset of hearing impairment or stages of change, also did not 
predict adults with hearing impairment’s intervention decisions. Furthermore, powerful others as 
locus of control was a predictor of intervention decisions, but having an internal or chance locus of 
control did not predict intervention decisions. A number of these predictors have been found to 
be significant predictors in previous research (e.g., Cox et al., 2005; Garstecki & Erler, 1998; Helvik 
et al., 2008). However, direct comparisons should be made cautiously as previous research efforts 
have not specified the model of decision making adopted (paternalistic, shared, or informed) and 
did not offer communication programs. 
 
6.5.8 Clinical Implications 
When offered intervention options, 46% of the study participants did not opt for hearing 
aids: 24% opted for communication programs and 22% opted for no intervention. In contrast, only 
23% of 173 adults with hearing impairment referred by their medical practitioner to an audiology 
clinic had not received hearing aids 18 months later (Helvik et al., 2008). The availability of options 
other than hearing aids varies from one clinical setting to the other, but, in light of the present 
study’s findings, the range of intervention options offered to adults with acquired hearing 
impairment seeking help for the first time need to be expanded. The present study identified 
seven variables that accurately predicted more than 80% of adults with hearing impairment’s 
intervention decisions when hearing aids, communication programs, and no intervention were 
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available. These predictors were: application for subsidized hearing services, hearing impairment, 
communication self-efficacy, locus of control, and three beliefs (hearing disability perceived by 
others and self, perceived communication program effectiveness, and perceived suitability of 
individual communication program). The predictive value of these had been substantiated by 
other research but had not been modeled. To facilitate decision making with adults with acquired 
hearing impairment, clinicians could explicitly elicit the intervention decision predictors identified 
here. For example, clinicians can ask clients to describe their communication self-efficacy and 
locus of control when faced with hearing-related activity limitations and participation restrictions, 
as this may increase their clients’ awareness of these factors on which they base their decisions. 
This may in turn facilitate the decision making. The IQ items (see Table 6.1) are a good starting 
point for clinicians to discuss such beliefs with their clients. For example, the influence of other 
people, as expressed in the belief hearing disability perceived by others and self, needs to be 
acknowledged by adults with acquired hearing impairment. Clinicians can ask clients to describe 
their communication partners’ reactions to their hearing or, if present, directly ask communication 
partners to voice their views on the clients’ hearing. The purpose of this is not to push clients to 
opt for a particular intervention but rather to support them in accessing the information they 
require to make a suitable intervention decision, compatible with their situation, beliefs, and 
perceptions. Overall, as many predictors of intervention decisions were identified, clinicians 
should use a client-centered approach and seek to understand their clients’ perspectives regarding 
their hearing disability and suitable interventions. 
 
6.5.9 Future Directions 
The outcome variables of interest in the present study were intervention decisions, that is, 
the intervention that participants intended to pursue. However, as reported when investigating 
willingness to use hearing aids in 100 older adults with hearing impairment (Meister et al., 2008), 
discrepancies between intervention intention and intervention behavior (e.g., intervention action, 
adherence, and successful intervention outcomes) do exist. Meister and colleagues found that 
some participants who had stated high willingness to obtain hearing aids did not obtain them, 
while some who had low willingness did. Approximately a quarter of their participants adopted an 
intervention behavior that was not consistent with their intention and a similar pattern is 
emerging from the present study’s follow-up data, with approximately 25% of participants 
adopting an intervention behavior different from their intention. These discrepancies refer to non-
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adherence and outline how the intervention decision is only a first step towards successful 
intervention outcomes. Further research needs to investigate whether the intervention decision 
predictors uncovered in the present study are also associated with intervention adherence and 
reduction of hearing-related activity limitations and participation restrictions over time. 
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Chapter 7 - What makes adults with hearing impairment take up hearing 
aids or communication programs and achieve successful outcomes? 
 
 
 
 
Laplante-Lévesque, A., Hickson, L., & Worrall, L. (in preparation). What makes adults with hearing 
impairment take up hearing aids or communication programs and achieve successful 
outcomes? 
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7.1 Abstract 
Objectives: Client involvement in health decision making, or shared decision making, is 
increasingly being advocated. For example, rehabilitation interventions such as hearing aids and 
communication programs can be presented as options to adults with hearing impairment seeking 
help for the first time. Our previous research focused on the predictors of intervention decisions 
when options were presented with a decision aid. However, not all participants took up the 
intervention they initially decided upon. Although it is interesting to understand what informs 
adults with hearing impairment’s intervention decisions, it is their intervention uptake and 
outcomes which best represent the ultimate end result of the rehabilitation process. This 
prospective study investigated the predictors of uptake and of successful outcomes of hearing aids 
and communication programs in middle-aged and older adults with hearing impairment seeking 
help for the first time. Design: Using shared decision making, 153 participants with hearing 
impairment (average of air conduction thresholds at 0.5, 1, 2, and 4 kHz greater than 25 dB HL in 
at least one ear) aged 50 years and over were presented with intervention options: hearing aids, 
communication programs (group or individual), and no intervention. Each participant received a 
decision aid and had at least one week to consider intervention options before the intervention 
decision was made. Outcome measures for both hearing aids and communication programs at 3 
months after intervention completion were benefit (measured with the Client-Oriented Scale of 
Improvement), composite outcomes (measured with the International Outcome Inventory), and 
reduction in self-reported hearing disability (measured with the Hearing Handicap Questionnaire). 
Multivariate analysis (logistic and linear regression) identified predictors of intervention uptake 
and of successful outcomes when all other variables were held constant. Results: Almost a quarter 
of the 153 participants (24%) did not take up the intervention they initially decided upon: 6 
months after making their intervention decision, 66 participants (43%) obtained hearing aids, 28 
participants (18%) completed communication programs, and 59 participants (39%) did not 
complete an intervention. Seven intervention uptake predictors were identified: 1) application for 
subsidized hearing services (participants more likely to obtain hearing aids and less likely to 
complete no intervention); 2) higher socio-economic status (no intervention less likely); 3) 
communication self-efficacy (hearing aids less likely); 4) contemplation stage of change (no 
intervention less likely); 5) hearing disability perceived by others and self (communication 
programs less likely); 6) perceived communication program effectiveness (communication 
programs more likely); and 7) perceived suitability of individual communication program (hearing 
aids less likely and communication programs more likely). Six predictors of successful intervention 
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outcomes were identified: 1) higher socio-economic status; 2) higher initial self-reported hearing 
disability; 3) lower precontemplation stage of change; 4) higher action stage of change; 5) lower 
chance locus of control; and 6) higher hearing disability perceived by others and self. Conclusions: 
Self-reported hearing disability and stages of change are the two most robust predictors of 
intervention uptake and successful outcomes. Clinicians should offer intervention options and 
should discuss these predictors when helping adults with hearing impairment make optimal 
decisions. 
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7.2 Introduction 
Hearing impairment is common among middle-aged and older adults and is associated with 
poorer quality of life (e.g., Chia et al., 2007), however rehabilitation interventions such as hearing 
aids (Chisolm et al., 2007), group communication programs (Hawkins, 2005), and individual 
communication programs (Sweetow & Palmer, 2005) can effectively address the difficulties 
associated with hearing impairment. Client involvement in health decision making, or shared 
decision making, is increasingly being advocated when different intervention options are available. 
Shared decision making promotes the involvement of both the client and the clinician in all 
decisional steps (Charles, Gafni, & Whelan, 1997, 1999). For example, hearing aids and 
communication programs can be presented as options to adults with hearing impairment. As the 
array of intervention options widens, there is a pressing need to identify the best candidates for 
each option and to provide clinicians with evidence to help guide their clients’ intervention 
decision making. 
The factors influencing hearing aid uptake and outcomes have been investigated, but the 
predictors of communication program uptake and outcomes have not been reported nor have the 
predictors of hearing aid uptake and outcomes been reported when other intervention options 
are available. 
We have previously published results arising from our research program investigating 
intervention decision making in adults with hearing impairment (Laplante-Lévesque, Hickson, & 
Worrall, 2010a, in press, under review). In an effort to better understand the chain of cognitive 
and behavioral processes linking initial help seeking to successful intervention outcomes, we 
offered middle-aged and older adults with hearing impairment intervention options: hearing aids, 
group and individual communication programs, and no intervention. The participants decided on 
one of the intervention options. We interviewed 22 of them to understand the reasons for their 
decisions. Using a qualitative approach, we identified seven factors the participants reported: 1) 
convenience; 2) expected adherence and outcomes; 3) financial costs; 4) hearing disability; 5) 
nature of intervention; 6) other people’s experiences, recommendations, and support; and 7) 
preventive and interim solution (Laplante-Lévesque et al., 2010a). We then wanted to describe the 
relative impact of these factors on intervention decisions in a larger sample. 
Therefore, in a further study we investigated intervention decision predictors in 139 
participants to whom we offered the same intervention options (Laplante-Lévesque et al., under 
review). Seven intervention decision predictors were identified: 1) application for subsidized 
hearing services (participants more likely to choose hearing aids and less likely to choose 
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communication programs); 2) hearing impairment (hearing aids more likely and no intervention 
less likely); 3) communication self-efficacy (hearing aids less likely); 4) powerful others locus of 
control (hearing aids less likely); 5) hearing disability perceived by others and self (hearing aids 
more likely); 6) perceived communication program effectiveness (communication programs more 
likely); and 7) perceived suitability of individual communication program (hearing aids less likely 
and communication programs more likely).  
The dependent variables of interest in the previous study were intervention decisions (i.e., 
the intervention participants initially decided upon). However, we have continued this research 
longitudinally and have found that intervention decisions did not always translate into 
intervention uptake. In other words, not all participants pursued the intervention they originally 
decided upon. Such discrepancies between intervention decision and intervention uptake were 
reported when investigating willingness to obtain hearing aids in 100 older adults with hearing 
impairment (Meister, Walger, Brehmer, von Wedel, & von Wedel, 2008). Meister and colleagues 
found that 4 of the 17 participants who stated high willingness to obtain hearing aids did not 
obtain them, whereas 3 of the 13 participants who reported low willingness did. Approximately 
one quarter (23%) of their participants did not take up the intervention option they were initially 
inclined towards. A similar pattern emerged with communication programs. For example, when a 
five-session group communication program was offered to 178 older adults with hearing 
impairment, 46% attended all sessions, 31% attended four sessions, 17% attended three sessions, 
and 7% attended less than three sessions (Hickson, Worrall, & Scarinci, 2007a). Similarly, there 
was a 27% drop out rate for the 89 participants who initially enrolled in the four-week Listening 
and Communication Enhancement (LACE) individual program, consisting of 30-minute home-based 
computer tasks five days per week (Sweetow & Henderson Sabes, 2006). 
The congruence, or lack thereof, between intervention decision and uptake highlights the 
difference between intentions and behaviors (Orbell, 2007). These health processes have separate 
theoretical underpinnings and are facilitated and measured differently. Decision is a cognition and 
uptake is a behavior (Bekker, 2009). Although it is interesting to understand what informs adults 
with hearing impairment’s intervention decisions, it is their intervention uptake and outcomes 
which best represent the ultimate end result of the rehabilitation process. In contrast with our 
previous study which identified predictors of intervention decisions, the aim of the present 
prospective study was to determine the predictors of uptake and of successful outcomes of 
hearing aids and communication programs in middle-aged and older adults with hearing 
impairment seeking help for the first time. The hearing aid and communication program 
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outcomes, measured immediately after intervention completion and 3 months after intervention 
completion, were benefit (measured with the Client-Oriented Scale of Improvement), composite 
outcomes (measured with the International Outcome Inventory), and reduction in self-reported 
hearing disability (measured with the Hearing Handicap Questionnaire). 
 
7.3 Materials and Methods 
7.3.1 Participants 
In total, 289 potential participants aged 50 years and over seeking hearing help for the first 
time were recruited via the Office of Hearing Services of the Australian government’s Department 
of Health and Ageing (Australian publicly-subsidized hearing services for people receiving a 
government pension), print and electronic media, notice boards (e.g., in medical offices), and 
word-of-mouth in Brisbane, Queensland, Australia. The diverse recruitment strategies reflected 
how Australian hearing clinics usually advertise their services and recruitment materials stated 
that people who had trouble hearing and were thinking of doing something about their hearing for 
the first time were sought and that the study included a free hearing screening and discussion of 
hearing needs with a qualified audiologist. All potential participants completed a hearing 
assessment (otoscopy and air conduction pure-tone audiometry) with a registered audiologist. 
Eligibility was restricted to those who presented with a hearing impairment (average of air 
conduction thresholds at 0.5, 1, 2, and 4 kHz greater than 25 dB HL in at least one ear). 
Furthermore, potential participants whose hearing assessment indicated they may need medical 
attention were excluded from the study after completing further audiological tests (bone 
conduction pure-tone audiometry and tympanometry) and being referred to a medical 
practitioner. Potential participants who had received previous hearing rehabilitation services, 
either from clinics or community organisations, were excluded. For example, some potential 
participants were excluded because they had trialled hearing aids in the past or had attended 
speechreading classes offered by associations of people with hearing impairment. In total, 153 
participants met the eligibility criteria and participated in the study (see Figure 7.1 for study 
procedure). The study received ethical clearance from The University of Queensland’s Behavioural 
and Social Sciences Ethical Review Committee and the Australian government’s Department of 
Health and Ageing Ethics Review Committee (see Appendices A and B). 
  
 
 
 
 
Figure 7.1 Prospective study procedure 
  
Potential participants screened 
n=289 
Eligible participants 
n=153 
Hearing aids 
n=82 (53%) 
Communication programs 
n=41 (27%) 
No intervention 
n=30 (20%) 
Ineligible participants 
n=136 
COSI, IOI, and HHQ 
For participants who obtained hearing aids  
or completed communication programs 
n=91 
COSI, IOI, and HHQ 
For participants who obtained hearing aids  
or completed communication programs 
n=91 
Hearing aids 
n=66 (43%) 
No intervention 
n=59 (39%) 
Intervention adherence 
For participants who initially decided to obtain hearing aids  
or to complete communication programs 
n=93 (76%) 
Intervention non adherence 
For participants who initially decided to obtain hearing aids  
or to complete communication programs 
n=30 (24%) 
Initial measures and intervention 
option discussion 
Total n=153 
 
Communication programs 
n=28 (18%) 
Intervention uptake 
(6 months  
after intervention decision) 
Total n=153 
 
Intervention adherence 
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decision and intervention uptake) 
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Intervention outcomes 
after intervention completion 
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Intervention outcomes 
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after intervention completion 
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COSI: Client-Oriented Scale of Improvement 
IOI: International Outcome Inventory 
HHQ: Hearing Handicap Questionnaire 
 
Decision and Intervention 
Questionnaire (at least 1 week after 
intervention option discussion) 
Total n=153 
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7.3.2 Measures 
Table 7.1 presents the full list of potential predictors of intervention uptake and outcomes. 
Self-reported hearing disability, self-efficacy, stages of change, locus of control, beliefs elicited in a 
previous qualitative study (Laplante-Lévesque et al., 2010a), and intervention outcomes were 
measured with questionnaires. These are described below along with available psychometric 
properties. 
 
Table 7.1 Sample characteristics (n=153) as described by the potential predictors of intervention 
uptake and outcomes 
Potential predictor Distribution Potential predictor Distribution 
Age (n=153) Contemplation stage of change (URICA contemplation scale)  n=153) 
Median 
25th–75th percentile 
69.95 
65.85–76.70 
Median 
25th–75th percentile 
32.00 
31.00–35.00 
Gender (n=153) Action stage of change (URICA action scale) (n=153) 
Male n (%) 
Female n (%) 
106 (69.28) 
47 (30.72) 
Median 
25th–75th percentile 
31.00 
29.00–32.00 
Living situation (n=153) Internality locus of control (LoC internality scale) (n=152) 
Alone n (%) 
With other(s) n (%) 
38 (24.84) 
115 (75.16) 
Median 
25th–75th percentile 
39.00 
35.00–42.00 
Education (n=153) Powerful others locus of control (LoC powerful others scale) (n=152) 
None or primary school n (%) 
High school or technical school n (%) 
University n (%) 
23 (15.03) 
79 (51.63) 
51 (33.33) 
Median 
25th–75th percentile 
17.50 
12.00–23.00 
Socio-economic status (n=153) Chance locus of control (LoC chance scale) (n=152) 
Lower socio-economic status n (%) 
Higher socio-economic status n (%) 
44 (28.76) 
109 (71.24) 
Median 
25th–75th percentile 
19.00 
11.00–25.00 
Eligibility for subsidized hearing services (n=153) Hearing disability perceived by others and self (IQ) (n=140) 
Not eligible for subsidized hearing services n (%) 
Eligible for subsidized hearing services s n (%) 
42 (27.45) 
111 (72.55) 
Median 
25th–75th percentile 
16.99 
9.10–22.96 
Application for subsidized hearing services (n=153) Perceived communication program effectiveness (IQ) (n=140) 
Not applied for subsidized hearing services n (%) 
Applied for subsidized hearing services n (%) 
58 (37.91) 
95 (62.09) 
Median 
25th–75th percentile 
8.52 
3.20–14.87 
Hearing impairment (0.5, 1, 2, and 4 kHz average in better ear, in dB 
HL) (n=153) 
Perceived suitability of individual communication program (IQ) 
(n=140) 
Median 
25th–75th percentile 
31.25 
26.25–37.50 
Median 
25th–75th percentile 
11.96 
7.18–15.38 
Time since onset of hearing impairment (in years) (n=153) Perceived likely adherence (IQ) (n=140) 
Median 
25th–75th percentile 
5.00 
3.00–15.00 
Median 
25th–75th percentile 
16.83 
12.46–20.21 
Self-reported hearing disability (HHQ) (n=153) Perceived suitability of group communication program (IQ) (n=140) 
Median 
25th–75th percentile 
25.00 
21.00–31.00 
Median 
25th–75th percentile 
6.08 
2.35–9.54 
Communication self-efficacy (SESMQ perceived self-efficacy scale) 
(n=153) 
Other people's recommendation of the communication programs (IQ) 
(n=140) 
Median 
25th–75th percentile 
127.00 
108.00–148.00 
Median 
25th–75th percentile 
0.00 
0.00–0.00 
Precontemplation stage of change (URICA precontemplation scale) 
(n=153) 
Concerns about hearing aid cost and practices (IQ) (n=140) 
Median 
25th–75th percentile 
15.00 
12.00–17.00 
Median 
25th–75th percentile 
6.69 
2.98–8.16 
Note. HHQ: Hearing Handicap Questionnaire; SESMQ: Situational Communication Management Questionnaire; URICA: University of Rhode Island 
Change Assessment; LoC: Locus of Control; IQ: Intervention Questionnaire 
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7.3.3 Measures of Potential Predictors 
7.3.3.1 Self-reported hearing disability 
The Hearing Handicap Questionnaire (HHQ: Gatehouse & Noble, 2004) measures hearing 
disability (see Appendix D) as defined by the World Health Organization’s International 
Classification of Functioning, Disability, and Health (2001). The 12 items (e.g., How often do you 
feel tense or tired because of your hearing difficulty?) target “emotional distress and discomfort, 
social withdrawal, and general restriction on participation” (Gatehouse & Noble, 2004, p. 88). The 
five response options are Never (1), Rarely (2), Sometimes (3), Often (4), and Almost always (5). 
Total scores range from 12 to 60 with higher scores indicative of greater disability. The HHQ has a 
single factor structure in older adults with hearing aids or who pursue a group communication 
program (Gatehouse & Noble, 2004; Hickson et al., 2007a). 
 
7.3.3.2 Communication self-efficacy 
The perceived self-efficacy score of the Self-Efficacy for Situational Communication 
Management Questionnaire (SESMQ: Jennings, 2005), based on the social-cognitive theory of 
Bandura (1977), measures “an individual’s judgment of his/her capabilities to mobilize the 
motivation, cognitive resources and courses of action needed to meet the demands of the range 
of everyday difficult listening environments” (Jennings, 2005, p. 60: see Appendix E). The 
questionnaire includes 20 situations (e.g., You are at a party where the conversation is noisy. 
Someone who you have never met before comes over to speak to you.). For each situation, 
respondents rate their hearing (hearing score) and their confidence in handling the situation 
(perceived self-efficacy score). The response options of the perceived self-efficacy score are on an 
11-point Likert scale with the word anchors Not confident at all (0), Moderately confident (5), and 
Very confident (10). Total perceived self-efficacy scores range from 0 to 200 with higher scores 
indicative of greater perceived self-efficacy. The SESMQ has good test-retest reliability (Jennings, 
2005). Principal Component Analysis of our SESMQ data completed by 153 participants confirmed 
a single factor structure accounting for a large amount (52%) of the variance in scores. 
 
7.3.3.3 Stages of change 
The University of Rhode Island Change Assessment (URICA: McConnaughy, Prochaska, & 
Velicer, 1983) measures attitudes and behaviors relevant to the stages of change (transtheoretical 
model): 1) precontemplation (problem denial); 2) contemplation (problem awareness and 
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ambivalence regarding the pros and cons of change); 3) action (healthy behavior acquisition or 
modification); and 4) maintenance (sustained healthy behavior and relapse prevention) 
(Prochaska, DiClemente, & Norcross, 1992: see Appendix F). The URICA has 32 items (eight items 
per stage of change), however because the study participants were seeking help for the first time, 
the eight items relevant to the maintenance stage were irrelevant and were therefore excluded. 
The 24-item version of the URICA has previously been used with clinical populations (Lam, 
McMahon, Priddy, & Gehred-Schultz, 1988; Treasure et al., 1999). Every statement includes the 
phrase “the problem” which was replaced here by “the hearing problem” as recommended by the 
authors of the URICA. Eight items target each of the three relevant stages of change: 
precontemplation (e.g., As far as I’m concerned, I don’t have any hearing problems that need 
changing), contemplation (e.g., I hope that someone here will have some good advice for me), and 
action (e.g., I am actively working on my hearing problem). The five response options are Strongly 
disagree (1), Disagree (2), Undecided (3), Agree (4), and Strongly agree (5). Total stage scores 
range from 8 to 40 with higher scores indicative of greater endorsement of the relevant stage of 
change. The URICA has a four factor structure consistent with the four stages of change (Carney & 
Kivlahan, 1995; McConnaughy et al., 1983) and good test-retest reliability (Abellanas & McLellan, 
1993). 
 
7.3.3.4 Locus of control 
The Locus of Control internality, powerful others, and chance scales (LoC: Levenson, 1972) 
measure perceived causation of life events. People with a high internal locus of control (internality 
scale) consider having more control over their lives, whereas people with a high external locus of 
control consider other people (powerful others scale) or chance and fate (chance scale) having 
more control over their lives (see Appendix G). Eight items target each of the three scales: 
internality scale (e.g., When I make plans, I am almost certain to make them work), powerful 
others scale (e.g., I feel like what happens in my life is mostly determined by powerful people), 
and chance scale (e.g., When I get what I want, it’s usually because I’m lucky). The six response 
options are Strongly disagree (-3), Disagree somewhat (-2), Slightly disagree (-1), Slightly agree (1), 
Agree somewhat (2), and Strongly agree (3). For each scale, total scores range from 0 to 48 (24 is 
added to each scale to avoid negative total scores) with higher scores indicative of more 
agreement with the relevant locus of control. The LoC has a three factor structure consistent with 
the three loci of control (Walkey, 1979) and good test-retest reliability (Levenson, 1974). 
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7.3.3.5 Intervention Questionnaire 
We developed the Intervention Questionnaire (IQ) for the present research program to 
assess beliefs related to intervention decisions and uptake (see Appendix H). The IQ was based on 
our earlier qualitative study of interviews with adults with hearing impairment after intervention 
decisions (Laplante-Lévesque et al., 2010a). The IQ contains 19 items (e.g., Other people tell me I 
should do something about my hearing). The response options are on an 11-point Likert scale with 
the word anchors Not true at all (0), Moderately true (5), and Very much true (10). For each item, 
potential scores range from 0 to 10 with a higher score indicative of greater belief agreement. IQ 
scores are combined according to the results of a principal component analysis which identified 
seven factors: 1) hearing disability perceived by others and self (4 items); 2) perceived 
communication program effectiveness (4 items); 3) perceived suitability of individual 
communication program (2 items); 4) perceived likely adherence (3 items); 5) perceived suitability 
of group communication program (2 items); 6) other people’s recommendation of the 
communication programs (2 items); and 7) concerns about hearing aid cost and practices (2 
items). The IQ has good test-retest reliability (Laplante-Lévesque et al., under review). 
 
7.3.4 Measures of Intervention Outcomes 
7.3.4.1 Benefit 
The Client-Oriented Scale of Improvement (COSI: Dillon, James, & Ginis, 1997) is a measure 
of hearing aid benefit which is based on Goal Attainment Scaling (GAS), a method to set and 
evaluate the attainment of individualized intervention goals (Kiresuk, Smith, & Cardillo, 1994). Just 
like GAS, the COSI is administered in two steps. The first step occurs before the intervention and 
the respondent is asked to identify up to five intervention goals. The second step occurs after the 
intervention and, for each intervention goal, the respondent completes two scales: 1) degree of 
change in hearing ability; and 2) final hearing ability. Only the degree of change in hearing ability 
scale was used here. The five response options are Worse (1), No different (2), Slightly better (3), 
Better (4), or Much better (5). Each respondent’s scores are averaged across the intervention goals 
and the overall score ranges from 1 to 5. Higher scores represent greater benefit. The COSI has 
good test-retest reliability (Dillon et al., 1997) and although it was designed for use with people 
with hearing aids, it has been used successfully to measure communication program benefits also 
(Hickson et al., 2007a). 
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7.3.4.2 Composite 
The International Outcome Inventory (IOI: Cox et al., 2000; Noble, 2002) is a composite 
questionnaire which measures seven dimensions of hearing intervention outcomes: 1) daily use; 2) 
benefit; 3) residual activity limitations; 4) satisfaction; 5) residual participation restrictions; 6) 
impact on others; and 7) quality of life. It is available in several versions and we used the version 
for hearing aids (IOI-HA: Cox et al., 2000) and, to measure communication program outcomes, the 
version for alternative interventions (IOI-AI: Noble, 2002). The IOI questionnaire contains seven 
items (one item for each of the seven dimensions listed above), with five response options scored 
from 1 to 5. IOI scores for each item are averaged and total scores therefore range from 1 to 5, 
with higher scores indicative of more successful outcomes. Both the IOI-HA and the IOI-AI have a 
two factor structure (Cox & Alexander, 2002; Hickson, Worrall, & Scarinci, 2006; Stephens, 2002) 
and the IOI-HA has good test-retest reliability (Smith, Noe, & Alexander, 2009). 
 
7.3.4.3 Reduction in self-reported hearing disability 
The Hearing Handicap Questionnaire discussed above (HHQ: Gatehouse & Noble, 2004) 
was re-administered after intervention completion. For each participant, the difference between 
the HHQ total score before intervention and after intervention represents the reduction in self-
reported hearing disability. The reduction in scores could range from -48 (worsening in self-
reported hearing disability) to 48 (reduction in self-reported hearing disability), with higher scores 
indicative of more successful outcomes. 
 
7.3.5 Procedures 
Figure 7.1 illustrates the prospective study procedure. Each eligible participant attended a 
first face-to-face appointment with the audiologist to complete all initial measures before 
discussing the rehabilitation intervention options using shared decision making, with both the 
client and the clinician taking part in all decisional steps (Charles et al., 1997, 1999). Three 
intervention options were presented: hearing aids, communication programs (group or individual), 
and no intervention. Each participant received a decision aid (written summary of the intervention 
options), which has been published elsewhere (Laplante-Lévesque et al., 2010a). Each participant 
made the intervention decision with the audiologist at least one week after the first appointment. 
The Intervention Questionnaire (IQ) was administered directly after the intervention decision. The 
audiologist discussed access to the intervention of choice and participants could take it up 
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immediately. Intervention uptake (i.e., whether the participants had obtained hearing aids, had 
completed communication programs, or had not pursued an intervention) was assessed 6 months 
after the intervention decision. Intervention outcomes (Client-Oriented Scale of Improvement, 
International Outcome Inventory, and Hearing Handicap Questionnaire) were measured 
immediately after intervention completion and again 3 months after intervention completion via 
mailed questionnaires. A research assistant blinded to the study aims contacted the participants 
who failed to return the questionnaires or who returned incomplete questionnaires to encourage 
them to return the questionnaires and/or to collect the missing data on the phone. Participants 
could consider another intervention after completion of a first intervention and the associated 
outcome measures. 
 
7.3.5.1 Hearing aids 
Participants who obtained hearing aids were provided with them by their preferred clinic. 
The participants eligible for subsidized hearing services were entitled to two free digital standard 
behind-the-ear, thin-tube behind-the-ear, in-the-ear, or in-the-canal hearing aids with the 
following minimal requirements: two-channel compression, feedback cancellation, adaptive noise 
reduction, manual volume control, telecoil, and directional microphone (the latter only applicable 
to standard behind-the-ear hearing aids). Participants could also elect to contribute toward the 
cost of hearing aids with features additional to the minimal requirements. For the participants 
ineligible for subsidized hearing services, the current market cost of hearing aids in Australia is 
approximately $1250 to $4500 (USD) per hearing aid. 
 
7.3.5.2 Communication programs 
Participants who completed a communication program could choose between the Active 
Communication Education program (ACE: Hickson, Worrall, & Scarinci, 2007b) and the Individual - 
Active Communication Education program (I-ACE), an adaptation of ACE suitable for at-home 
individual sessions instead of group sessions, by the Audiology Clinic of The University of 
Queensland for free.  
The group communication program consisted of five consecutive two-hour weekly sessions 
on problem-solving strategies to improve communication. The topics covered depended on the 
participants’ needs but could include communication strategies and hearing assistive technology. 
The sessions were facilitated by an audiologist and included 6–10 people, with participants’ 
significant others encouraged to attend. By providing peer support and involving significant 
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others, the group program can help address some of the psychosocial consequences of hearing 
impairment. The effectiveness of the ACE program was documented in a double-blinded 
randomized controlled trial where, unlike participants in placebo group sessions, participants in 
ACE group sessions reported reduced hearing disability following the program (Hickson et al., 
2007a). 
The individual communication program consisted of five written chapters with content 
similar to the group program but with a focus on individualization to suit each participant. 
Significant others were encouraged to participate by, for example, completing some sections by 
themselves and some with the participants. Participants completed each of five chapters at home 
one at a time before contacting the facilitator, an audiologist, to discuss it. The facilitator then 
sent the next chapter via mail or email, according to the participant’s preference. The 
effectiveness of the individual communication program has yet to be reported, however it was 
directly adapted from the group communication program whose effectiveness is known (Hickson 
et al., 2007a) and participants in an at-home program similar to the current individual 
communication program reported greater satisfaction and quality of life than a control group who 
did not receive the program (Kramer, Allessie, Dondorp, Zekveld, & Kapteyn, 2005). 
 
7.3.5.3 No intervention 
Delaying or declining the intervention is outlined in the health literature as a valid option in 
several clinical circumstances. The option of no intervention acknowledges that some participants, 
after considering their condition and the benefits and barriers to intervention, choose not to 
pursue an intervention for their hearing impairment. 
 
7.3.6 Data Analysis 
Data were analyzed using Stata version 10.1 (College Station, TX). Of the 153 participants, 
137 completed all measures: 13 failed to complete one measure, two failed to complete three 
measures, and one failed to complete four measures. Missing values were kept as missing and no 
data imputation took place; hence for each statistical analysis, the available dataset was used and 
the sample size is reported. Group and individual communication programs were combined for all 
analyses because of the small number of participants who completed the group communication 
program. 
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7.3.6.1 Predictors of intervention uptake 
For the study of the predictors of hearing aid and communication program uptake, the 
outcome variables (i.e., the interventions taken up) were expressed as three categories reflecting 
the participants’ intervention uptake 6 months after intervention decision: 1) hearing aids; 2) 
communication programs (group or individual communication program); and 3) no intervention. In 
order to identify profiles of those taking up specific interventions compared to the general 
population of adults with acquired hearing impairment seeking help for the first time, all analyses 
compared one intervention uptake (e.g., hearing aids) versus uptake of all other intervention 
options (e.g., communications programs or no intervention). 
First, unadjusted associations between the potential intervention uptake predictors (see 
Table 7.1) and the outcome variables (interventions taken up) were identified with univariate 
logistic regression with an alpha level of 0.10 used to determine significance. Second, the 
significant intervention uptake predictors were introduced in three binomial logistic regression 
models (1) hearing aids versus other interventions; 2) communication programs versus other 
interventions; and 3) no intervention versus other interventions) in a single step to investigate 
adjusted associations. All predictors were kept in the models and stepwise regression was not 
used as the sequence of dependent tests it requires has been proven to introduce bias (e.g., 
Steyerberg, Eijkemans, & Habbema, 1999). Adjusted odds ratios, representing the ratios of the 
probability of the occurrence of the relevant intervention uptake to the probability of occurrence 
of other intervention take up after adjusting for covariates, are reported along with 95% 
confidence intervals. An odds ratio greater than 1 indicates that the likelihood of the intervention 
uptake is significantly higher. Conversely, an odds ratio less than 1 indicates that the likelihood of 
the intervention uptake is significantly lower. Finally, post-estimation diagnostic tests were 
performed to evaluate the logistic regression models. 
 
7.3.6.2 Predictors of intervention outcomes 
For the study of the predictors of hearing aid and communication program outcomes, the 
outcome variables (i.e., the intervention outcomes) were expressed as six continuous measures: 1) 
benefit (COSI) for participants who obtained hearing aids; 2) benefit (COSI) for participants who 
completed communication programs; 3) composite outcomes (IOI-HA) for participants who 
obtained hearing aids; 4) composite outcomes (IOI-AI) for participants who completed 
communication programs; 5) reduction in self-reported hearing disability (HHQ) for participants 
who obtained hearing aids; and 6) self-reported hearing disability (HHQ) for participants who 
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completed communication programs. First, unadjusted associations between the intervention 
outcome predictors and the outcome variables (intervention outcomes) were identified with 
univariate linear regression with an alpha level of 0.10 used to determine significance. Second, the 
significant intervention outcome predictors were introduced in simple linear regression models in 
a single step to investigate adjusted associations. Again, all predictors were kept in the models and 
stepwise regression was not used. Regression coefficients, representing the average change in 
outcome for each one unit change in the outcome predictor after adjusting for covariates, are 
reported along with 95% confidence intervals. A positive regression coefficient indicates that each 
one unit change in the predictor results in an increase in the intervention outcome. Conversely, a 
negative regression coefficient indicates that each one unit change in the predictor results in a 
decrease in the intervention outcome. Finally, post-estimation diagnostic tests were performed to 
evaluate the linear regression models. 
 
7.4 Results 
7.4.1 Predictors of Intervention Uptake 
Of the 153 participants, 82 (53%) initially decided to obtain hearing aids, 41 (27%) to 
complete communication programs, and 30 (20%) to not complete an intervention. When all were 
followed up 6 months later, 66 participants (43%) had obtained hearing aids, 28 (18%) had 
completed communication programs, and 59 (39%) had not completed an intervention. Amongst 
those who initially decided to pursue an intervention, 29 participants had not done so 6 months 
later and one participant had pursued an intervention different to the one originally chosen. In 
other words, 30 of the 123 participants (24%) who initially decided to pursue an intervention did 
not take up that intervention. These results highlight the importance of understanding not only 
what informs the intervention decisions of adults with hearing impairment, but also what predicts 
their uptake. 
Age, gender, living situation, education, eligibility for subsidized hearing services, hearing 
impairment, time since onset of hearing impairment, self-reported hearing disability, locus of 
control, perceived likely adherence, perceived suitability of group communication program, other 
people's recommendation of the communication programs, and concerns about hearing aid cost 
and practices were not significant intervention uptake predictors after adjusting for covariates. 
Table 7.2 presents the significant intervention uptake predictors (with odds ratios and confidence 
intervals) and these are described below. 
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Table 7.2 Logistic regression for significant predictors of intervention uptake 
Independent variables:  
intervention uptake 
predictors 
Dependent variables:  
intervention uptake 
Adjusted odds ratio with 95% confidence interval 
Hearing aids  
vs. other interventions 
(n=139) 
Communication 
programs  
vs. other interventions 
(n=139) 
No intervention  
vs. other interventions 
(n=139) 
Application for subsidized 
hearing services 
18.62  
[4.51–76.81] 
NS 0.21 
[0.08–0.55] 
Socio-economic status NS NS 0.18  
[0.07–0.55]  
Communication self-efficacy  
(SESMQ perceived self-efficacy 
scale) 
0.97  
[0.95–0.99] 
NS NS 
Contemplation stage of change  
(URICA contemplation scale) 
NS NS 0.82  
[0.67–0.99] 
Hearing disability perceived by 
others and self (IQ) 
NS 0.88  
[0.81–0.96] 
NS 
Perceived communication 
program effectiveness (IQ) 
NS 1.25  
[1.09–1.43] 
NS 
Perceived suitability of 
individual communication 
program (IQ) 
0.81  
[0.71–0.92] 
1.29  
[1.06–1.57] 
NS 
Note. HHQ: Hearing Handicap Questionnaire; SESMQ: Situational Communication Management 
Questionnaire; URICA: University of Rhode Island Change Assessment; LoC: Locus of Control; IQ: 
Intervention Questionnaire; NS: Not significant with alpha level = 0.05 
 
7.4.1.1 Application for subsidized hearing services 
Most of the sample (73%) were eligible for subsidized hearing services and 62% had 
recently applied for subsidized hearing services. Although eligibility for subsidized hearing services 
was not a significant intervention uptake predictor, application for subsidized hearing services 
was. Participants who had applied for subsidized hearing services were significantly more likely to 
obtain hearing aids. Conversely, participants who had applied for subsidized hearing services were 
significantly more likely to pursue an intervention. 
 
7.4.1.2 Socio-economic status 
Participants with a higher socio-economic status were significantly more likely to pursue an 
intervention. 
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7.4.1.3 Communication self-efficacy 
Participants who reported higher communication self-efficacy were significantly less likely 
to obtain hearing aids. 
 
7.4.1.4 Stages of change 
Participants with higher scores on the contemplation stage were significantly more likely to 
pursue an intervention than those with lower contemplation scores. 
 
7.4.1.5 Hearing disability perceived by others and self 
Participants who reported greater hearing disability perceived by others and self (IQ) were 
significantly less likely to complete communication programs. 
 
7.4.1.6 Perceived communication program effectiveness 
Participants who reported greater perceived communication program effectiveness (IQ) 
were significantly more likely to complete communication programs. 
 
7.4.1.7 Perceived suitability of individual communication program 
Participants who reported greater perceived suitability of the individual communication 
program (IQ) were significantly more likely to complete communication programs and less likely to 
obtain hearing aids. 
 
7.4.1.8 Post-estimation diagnostic tests 
The collinearity between the independent variables (intervention uptake predictors) was 
uniformly very low (Variance Inflation Factors all lower than 3.5) for all three logistic regression 
models. The Hosmer-Lemeshow goodness of fit test was insignificant for the three models, 
confirming that they fit the data well. Table 7.3 reports the logistic regression models' predictive 
accuracy and power. 
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Table 7.3 Predictive accuracy and power of the significant predictors of intervention uptake 
 Predictive accuracy Predictive power  
(area under the receiver 
operating characteristic curve) 
Hearing aids vs. 
other interventions 
82% 0.91 
Communication programs 
vs. other interventions 
88% 0.93 
No intervention vs.  
other interventions 
71% 0.80 
 
7.4.2 Intervention Outcomes 
Of the 94 participants who obtained hearing aids or completed communication programs, 
91 (97%) reported their outcomes both immediately after intervention completion and 3 months 
later. Figures 7.2–7.4 depict the mean intervention outcomes for the 64 participants who obtained 
hearing aids and for the 27 participants who completed communication programs. As can be seen 
in Figures 7.2–7.4, for each intervention the intervention outcomes reported immediately after 
intervention completion were similar to those reported 3 months later. Student’s paired t-tests 
with an alpha level of 0.05 showed that for the COSI and the HHQ, scores obtained immediately 
after intervention completion were not significantly different from scores obtained 3 months later 
both for participants who obtained hearing aids and for those who completed communication 
programs. However, IOI scores obtained 3 months after intervention completion were significantly 
lower than those obtained immediately after intervention completion both for participants who 
obtained hearing aids and for those who completed communication programs. Therefore it was 
decided to use the intervention outcomes recorded 3 months after intervention completion for all 
analyses. 
 
  140 
 
Figure 7.2 Intervention outcomes: Mean Client-Oriented Scale of Improvement (COSI) scores for 
hearing aids (n=64) and for communication programs (n=27) immediately after intervention 
completion and 3 months after intervention completion 
 
 
Figure 7.3 Intervention outcomes: Mean International Outcome Inventory (IOI) scores for 
hearing aids (n=64) and for communication programs (n=27) immediately after intervention 
completion and 3 months after intervention completion 
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Figure 7.4 Intervention outcomes: Mean reduction in Hearing Handicap Questionnaire (HHQ) 
scores hearing aids (n=64) and for communication programs (n=27) immediately after 
intervention completion and 3 months after intervention completion 
 
Table 7.4 reports the intervention outcomes 3 months after intervention completion. 
Overall, participants reported both hearing aids and communication programs to be beneficial as 
reported on the COSI and their outcomes were positive for all the IOI dimensions such as daily use, 
satisfaction, and quality of life. However, the reduction in self-reported hearing disability was 
more variable, with hearing aids reducing HHQ scores by 5.11 points on average (SD= 8.04) and 
communication programs reducing scores by 0.48 points on average (SD=6.53). Participants were 
not randomly allocated to obtaining hearing aids or completing communication programs and, 
therefore, between-group comparisons of outcomes were not attempted as sampling bias could 
have adversely affected them. The focus of this study was on the assessment of the significant 
predictors of hearing aid and communication program outcomes. 
 
Table 7.4 Intervention outcomes 3 months after intervention completion 
 
Hearing aid outcomes 
(n=64) 
Communication program outcomes 
(n=27) 
COSI IOI HHQ reduction COSI IOI HHQ reduction 
Mean 
SD 
Range 
3.61 
0.76 
2.00–5.00 
3.73 
0.66 
2.14–5.00 
5.11 
8.04 
-17.00–31.00 
3.04 
0.78 
2.00–5.00 
3.46 
0.42 
2.57–4.43 
0.48 
6.53 
-16.00–13.00 
 
Age, gender, living situation, education, eligibility for subsidized hearing services, 
application for subsidized hearing services, hearing impairment, time since onset of hearing 
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impairment, communication self-efficacy, perceived communication program effectiveness, 
perceived suitability of individual program, perceived likely adherence, perceived suitability of 
group communication program, other people's recommendation of the communication programs, 
and concerns about hearing aid cost and practices were not significant intervention outcome 
predictors. Table 7.5 presents the significant intervention outcome predictors (with correlation 
coefficients and confidence intervals) and these are described below. 
 
 Table 7.5 Linear regression for significant predictors of intervention outcomes 3 months after 
intervention completion 
Note. COSI: Client-Oriented Scale of Improvement; IOI: International Outcome Inventory; HHQ: Hearing Handicap Questionnaire; 
SESMQ: Situational Communication Management Questionnaire; URICA: University of Rhode Island Change Assessment; LoC: Locus 
of Control; IQ: Intervention Questionnaire; NS: Not significant with alpha level = 0.05 
 
 
7.4.2.1 Socio-economic status 
Higher socio-economic status was associated with greater reduction in self-reported 
hearing disability (HHQ) for participants who completed communication programs. 
 
7.4.2.2 Self-reported hearing disability 
Higher initial self-reported hearing disability was associated with greater reduction in self-
reported hearing disability (HHQ), both for participants who obtained hearing aids and for 
participants who completed communication programs. This was a somewhat expected finding as 
initial self-reported hearing disability (HHQ) was used to compute reduction in self-reported 
hearing disability (HHQ). 
 
Independent variables:  
intervention outcome 
predictors 
Dependent variables: 
intervention outcomes 
Adjusted coefficient with 95% confidence interval 
Hearing aid  
outcomes (n=64) 
Communication program  
outcomes (n=27) 
COSI IOI HHQ reduction COSI IOI HHQ reduction 
Socio-economic status NS NS NS NS NS 9.26 
[2.17–16.35] 
Self-reported hearing 
disability (HHQ) 
NS NS 0.53 
[0.30–0.75] 
NS NS 0.45  
[0.01–0.91] 
Precontemplation stage of 
change (URICA 
precontemplation scale) 
NS NS -0.73 
[-1.35 to -0.12] 
NS NS NS 
Action stage of change 
(URICA action scale) 
NS NS NS NS NS 0.73 
[0.22–1.24] 
Chance locus of control 
(LoC chance scale) 
-0.02  
[-0.06 to -0.04] 
-0.02  
[-0.04 to -0.01] 
NS -0.04  
[-0.06 to -0.01] 
NS NS 
Hearing disability 
perceived by others and 
self (IQ) 
NS 0.02  
[0.01–0.04] 
0.22 
[0.01–0.45] 
NS NS NS 
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7.4.2.3 Stages of change 
Higher precontemplation stage scores were associated with less reduction in self-reported 
hearing disability (HHQ) for participants who obtained hearing aids. Higher action stage scores 
were associated with greater reduction in self-reported hearing disability (HHQ) for participants 
who completed communication programs. 
 
7.4.2.4 Locus of control 
Higher chance locus of control was associated with lower intervention benefit (COSI), both 
for participants who obtained hearing aids and for participants who completed communication 
programs. Furthermore, higher chance locus of control was associated with lower composite 
outcomes (IOI) for participants who obtained hearing aids. 
 
7.4.2.5 Hearing disability perceived by others and self 
Greater hearing disability perceived by others and self (IQ) was associated with greater 
composite outcomes (IOI) and greater reduction in self-reported hearing disability (HHQ) for 
participants who obtained hearing aids. 
 
7.4.2.6 Post-estimation diagnostic tests 
The collinearity between the independent variables (intervention outcome predictors) was 
uniformly very low (Variance Inflation Factors all lower than 2.5) for all linear regression models. 
The assumption of homoscedasticity (homogeneity of variance) was confirmed except for two 
models where heteroscedasticity (heterogeneity of variance) was detected: for these two models, 
the robust estimator of variance was used (Froot, 1989). Table 7.6 reports the variance in the 
outcome explained by the significant predictors. 
 
Table 7.6 Variance in hearing aid and communication program outcomes explained by the 
significant outcome predictors 
Outcomes Variance in outcomes  
explained by significant outcome predictors 
 Hearing aid outcomes Communication program outcomes 
COSI 10% 22% 
IOI 16% N/A:  
no significant outcome predictor identified 
HHQ 43% 52% 
Note. COSI: Client-Oriented Scale of Improvement; IOI: International Outcome Inventory; HHQ: Hearing 
Handicap Questionnaire 
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7.5 Discussion 
The present study offered hearing aids and communication programs to adults with 
hearing impairment seeking help for the first time. On the COSI, a measure of benefit, the 
participants reported both hearing aid and communication programs to make their hearing 
between slightly better (3) and better (4) on average for their individual intervention goals. This is 
somewhat lower than other reports of COSI outcomes (Dillon et al., 1997; Dillon, Birtles, & 
Lovegrove, 1999; Hickson et al., 2007a; Stephens, 2002). However, except for Hickson and 
colleagues who used the COSI to measure communication program outcomes, the other studies 
included people who were returning to the clinic for subsequent hearing aids, whilst our 
participants were fitted with hearing aids for the first time. The literature suggests that 
experienced hearing aid users are different from new hearing aid users (e.g., Cox & Alexander, 
2000; Cox, Alexander, & Beyer, 2003). 
On the IOI, participants who obtained hearing aids scored on average 3.73 and participants 
who completed communication programs scored on average 3.41. This is marginally lower than 
other reports where, on average, new hearing aid users scored 3.99 on the IOI (Öberg, Lunner, & 
Andersson, 2007) and participants in a group communication program scored 3.70 (Hickson et al., 
2007a). 
The reduction in self-reported hearing disability as reported by the HHQ has not been 
reported previously for people who obtain hearing aids but was slightly smaller in magnitude in 
this study for communication programs than in previous research with the ACE program (Hickson 
et al., 2007a). 
Seven variables accurately predicted more than 70% of adults with hearing impairment’s 
intervention uptake when hearing aids, communication programs, and no intervention were 
available. These significant intervention uptake predictors were: 1) application for subsidized 
hearing services (participants more likely to choose hearing aids and less likely to choose no 
intervention); 2) higher socio-economic status (no intervention less likely); 3) communication self-
efficacy (hearing aids less likely); 4) contemplation stage of change (no intervention less likely); 5) 
hearing disability perceived by others and self (communication programs less likely); 6) perceived 
communication program effectiveness (communication programs more likely); and 7) perceived 
suitability of individual communication program (hearing aids less likely and communication 
programs more likely). Furthermore, this study identified six variables which accounted for 10–
52% of the variance in intervention outcomes 3 months after intervention completion. These 
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predictors were: 1) higher socio-economic status; 2) higher initial self-reported hearing disability; 
3) lower precontemplation stage of change; 4) higher action stage of change; 5) lower chance 
locus of control; and 6) higher hearing disability perceived by others and self.  
Interestingly, not all predictors of intervention decisions (see Laplante-Lévesque et al., 
under review, for more information and discussion) were predictors of intervention uptake, that 
is, what participants actually did about their hearing impairment. The significant predictors of 
intervention decision previously reported and of uptake and outcomes found in the present study 
are summarized in Table 7.7: differences can be observed. For example, greater hearing 
impairment was a predictor of intervention decision but was not a predictor of intervention 
uptake. Conversely, a higher socio-economic status was a predictor of intervention uptake but was 
not a predictor of intervention decision. 
  
Table 7.7 Significant predictors of intervention decision, uptake, and outcomes 
 Hearing aids Communication programs No intervention 
 
Positive  
predictor 
Negative  
predictor 
Positive  
predictor 
Negative  
predictor 
Positive  
predictor 
Negative  
predictor 
Intervention decision 
(Laplante-Lévesque et al., 
under review) 
Application for subsidized  
hearing services 
 
Hearing impairment 
 
Hearing disability  
perceived by others and 
self 
Communication  
self-efficacy 
 
Powerful others locus of 
control 
 
Perceived suitability  
of individual 
communication program 
Perceived 
communication  
program effectiveness 
 
Perceived suitability  
of individual 
communication program 
Application for subsidized  
hearing services 
 Hearing impairment 
Intervention uptake 
Application for subsidized  
hearing services 
Communication  
self-efficacy 
 
Perceived suitability of 
individual 
communication program 
Perceived 
communication  
program effectiveness 
 
Perceived suitability  
of individual 
communication program 
Hearing disability 
perceived  
by others and self 
 Application for subsidized  
hearing services 
 
Socio-economic status 
 
Contemplation  
stage of change 
Intervention outcomes 
Self-reported hearing 
disability 
 
Hearing disability  
perceived by others and 
self 
Precontemplation stage 
of change 
 
Chance  
locus of control 
Socio-economic status 
 
Self-reported hearing 
disability 
 
Action  
stage of change 
Chance  
locus of control 
  
 
1
4
6
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Age, gender, living situation, education, eligibility for subsidized hearing services, hearing 
impairment, time since onset of hearing impairment, perceived likely adherence, perceived 
suitability of group communication program, other people's recommendation of the 
communication programs, and concerns about hearing aid cost and practices were not significant 
predictors of intervention uptake nor outcomes. The significant predictors of intervention uptake 
and outcomes are discussed in more detail below. 
 
7.5.1 Application for Subsidized Hearing Services 
Adults with hearing impairment seeking help for the first time who had already applied for 
subsidized hearing services were more likely to obtain hearing aids and they were more likely to 
pursue an intervention. In Australia, although communication programs are available in a small 
number of clinics, hearing aids are at the center of the publicly-subsidized hearing services. This 
could predispose applicants toward hearing aids. Likewise, application to other publicly-subsidized 
hearing services such as the war veterans (VA) system in the United States of America or the 
National Health Services (NHS) in the United Kingdom may also predispose people toward taking 
up a specific intervention if they also emphasize hearing aids over other intervention options. 
Alternatively, adults with hearing impairment who have taken some initial help seeking steps 
could be predisposed to obtain hearing aids as this is the intervention best known to them. 
 
7.5.2 Socio-Economic Status 
Adults with a higher socio-economic status were more likely to complete an intervention 
than their peers with a lower socio-economic status. Previous studies have failed to identify one’s 
socio-economic status as a predictor of help seeking (Humes, Wilson, & Humes, 2003; Humphrey, 
Herbst, & Faurqi, 1981). However, Garstecki and Erler (1998) found that people who did not take 
up hearing aids were more concerned by their cost than their peers who obtained hearing aids. 
Humphrey and colleagues classified socio-economic status according to occupation (manual versus 
not manual) whilst Humes and colleagues did not specify how they measured socio-economic 
status. In contrast, this study measured overall financial resources (including current income and 
possessions) in accordance with the Australian government assets test (Australian Government, 
2010). In that sense, the socio-economic information obtained here is more comprehensive than a 
simple measure of income or of employment type and may therefore better reflect participants’ 
true financial resources which impacts on their ability to complete an intervention. Even though 
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some participants were eligible for subsidized hearing services and communication programs were 
offered for free in this study, the intervention options came with related costs (e.g., transport to 
appointments or hearing aid batteries and maintenance) and these might have been a deterrent 
to intervention uptake. 
Participants with a higher socio-economic status were also more likely to report successful 
communication program outcomes and to our knowledge this had not been previously researched 
and is a new finding arising from the present study. The findings show that a higher socio-
economic status was predictive of more successful communication program outcomes whilst level 
of education was not. Future investigation is required to better understand this association. 
 
7.5.3 Self-Reported Hearing Disability 
Greater initial self-reported hearing disability as measured by the HHQ was associated with 
more successful intervention outcomes, both for hearing aids and for communication programs 
and this finding corroborates previous studies which identified hearing disability as a predictor of 
hearing aid outcomes (Cox et al., 2003; Takahashi et al., 2007). The present study extends this 
association to communication program outcomes and this highlights how adults initially reporting 
more hearing difficulties have more to gain from all rehabilitation interventions. Whilst some 
clinicians still use the audiogram to inform their intervention recommendations, this study failed 
to identify degree of hearing impairment as a significant predictor of intervention uptake and 
outcomes in adults with mild to moderate hearing impairment. In contrast, the current study’s 
findings support the central role of hearing disability self-report when discussing intervention 
candidacy. The HHQ is only one of the myriad of questionnaires that measures self-reported 
hearing disability. For example, clinicians can use the Hearing Handicap Inventory for the Elderly 
(HHIE: Ventry & Weinstein, 1982), the Self-Assessment of Communication (SAC: Schow & 
Nerbonne, 1982), or the Communication Profile for the Hearing Impaired (CPHI: Demorest & 
Erdman, 1987) for this purpose. 
 
7.5.4 Communication Self-Efficacy 
Interestingly, adults with hearing impairment with greater communication self-efficacy 
were less likely to obtain hearing aids. Communication self-efficacy refers to the participants’ 
perceived ability to communicate effectively with the help of their cognitive, social, and behavioral 
resources. Similarly, Cox and colleagues found that adults with hearing impairment who are less 
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curious and imaginative (openness personality trait) were more likely to seek hearing aids than 
their counterparts and explained that “individuals who seek amplification for mild to moderately 
severe hearing loss do so partly because they have not been successful in formulating or using 
other approaches to alleviate their hearing problems” (Cox, Alexander, & Gray, 2005, p. 20). The 
present study corroborates this conclusion: people with greater communication self-efficacy are 
less likely to obtain hearing aids and more likely to either complete communication programs or 
use their own resources to address their hearing disability. 
 
7.5.5 Stages of Change 
Adults with hearing impairment who report greater contemplation according to the stages 
of change were more likely to pursue an intervention. The contemplation stage is described by 
problem awareness and evaluation of the pros and cons of change (Prochaska et al., 1992). In the 
context of hearing impairment, participants in the contemplation stage of change acknowledge 
hearing difficulties and compare the barriers and facilitators to intervention uptake. This has direct 
implications for their counseling needs. For example, they are likely to benefit from decision aids 
listing the benefits and limitations of available interventions. 
Participants who reported greater precontemplation and who obtained hearing aids 
reported less successful outcomes in terms of reduction in hearing disability (HHQ). 
Precontemplators lack problem awareness and show denial or pressure from others to seek help 
(Prochaska et al., 1992). Conversely, participants who reported greater action, or who are 
devoting time and energy to behavior change (Prochaska et al., 1992), and who completed 
communication programs reported more successful outcomes in terms of reduction in hearing 
disability (HHQ). All these findings support the applicability of the stages of change model to the 
rehabilitation of adults with hearing impairment as suggested by Babeu, Kricos, and Lesner (2004). 
This is a significant finding as this is the first empirical evidence that we are aware of successfully 
applying stages of change to people with hearing impairment. Findings suggest that clinicians 
could measure stages of change in adults with hearing impairment to better inform their 
intervention uptake and outcomes. In order for this to happen, further research is required to 
understand how to best measure stages of change in clinical audiological settings. For example, 
this study used the 24-item URICA whilst a previous study used a 4-item questionnaire to assign 
people to a discrete stage of change (Milstein & Weinstein, 2002). Although a long questionnaire is 
unlikely to be suitable for clinical settings, stage of change as measured by the shorter 
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questionnaire was not associated with hearing assessment attendance in people who had failed 
hearing screening (Milstein & Weinstein, 2002). The psychometric and predictive properties of 
these two measurement tools and of other potential staging questionnaires in adults with hearing 
impairment deserve more attention if stages of change are to be used clinically. Measurement 
tools should focus on the stages of change that predict the intervention uptake and outcomes of 
adults with hearing impairment. 
 
7.5.6 Locus of Control 
Adults with hearing impairment who reported chance to be in control of their lives 
experienced lower hearing aid and communication program benefit (COSI) and lower hearing aid 
composite outcomes (IOI). Previous studies found that hearing aid seekers and owners have a 
more internal locus of control (Cox et al., 2005; Garstecki & Erler, 1998): the present study did not 
directly replicate these findings as locus of control was not significantly associated with hearing aid 
uptake. However, an external locus of control has been associated with less positive outcomes 
after hearing aid fitting (Cox, Alexander, & Gray, 1999) as well as after dentistry intervention, 
reconstructive surgery, and mental health treatment (Delsignore & Schnyder, 2007; Harrow, 
Hansford, & Astrachan-Fletcher, 2009; Moltzer, Van der Meulen, & Verheij, 1996; Nyland, Cottrell, 
Harreld, & Caborn, 2006). The current study corroborates these results and is the first to link locus 
of control with communication program outcomes. As seen in Table 7.7, an external locus of 
control (either chance or powerful others) is associated with the decision not to obtain hearing 
aids and with poorer hearing aid and communication program outcomes. Overall, an external 
locus of control is less conducive to successful rehabilitation in adults with hearing impairment. 
 
7.5.7 Hearing Disability Perceived by Others and Self 
In this study, self-reported hearing disability was measured by the HHQ whilst hearing 
disability perceived by others and self was measured by the IQ. The HHQ focuses on the hearing 
disability perceived by the respondent but three of the four IQ items that make up hearing 
disability perceived by others and self ask the respondent about other people’s perceptions of 
their hearing (e.g., “Other people tell me I should do something about my hearing”). Adults with 
hearing impairment who initially reported greater hearing disability perceived by others and self 
were less likely to complete communication programs. However, this trend did not appear in the 
HHQ scores: initial self-reported hearing disability was not a predictor of communication program 
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uptake. We interpret this as meaning that adults with hearing impairment seeking help because of 
other people, such as their communication partners, do not see communication programs as a 
likely alternative for their situation. 
Greater hearing disability perceived by others and self was also associated with reduction 
in self-reported hearing disability (HHQ) for participants who obtained hearing aids, echoing the 
literature discussed above linking greater self-reported hearing disability with better intervention 
outcomes. 
 
7.5.8 Perceived Communication Program Effectiveness 
Adults with hearing impairment who initially perceived communication programs to be 
more effective (IQ) were more likely to complete communication programs. Similarly, people who 
have better attitudes or higher expectations towards hearing aids are more likely to obtain them 
and to benefit from them (van den Brink, Wit, Kempen, & van Heuvelen, 1996; Wilson & Stephens, 
2003) and this is compatible with a large body of literature linking health intervention 
expectations and uptake (e.g., Rosenstock, 1966). 
 
7.5.9 Perceived Suitability of Individual Communication Program 
Adults with hearing impairment who perceived greater suitability of the individual 
communication program (i.e., belief that it is convenient and that its format is suitable) according 
to the IQ were more likely to complete communication programs and, conversely, were less likely 
to obtain hearing aids. This was a predictor of intervention decisions as well and confirms the 
overall influence of perceived intervention barriers on intervention uptake. 
 
7.5.10 Strengths and Limitations 
This study identified the predictors of hearing aid and communication program uptake and 
outcomes in adults with hearing impairment seeking help for the first time. Despite differences in 
sample characteristics, intervention options, and decision approaches, the predictors identified in 
this study were similar to those reported in the previous literature, with self-reported hearing 
disability, positive attitudes toward hearing aids, fewer cost concerns, and personality traits such 
as an internal locus of control found to promote hearing aid uptake and outcomes (e.g., Cox et al., 
2003; 2005; Garstecki & Erler, 1998; Takahashi et al., 2007; van den Brink et al., 1996; Wilson & 
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Stephens, 2003). Greater hearing impairment and major life events such as illness and retirement 
are also predictors of hearing aid uptake and outcomes (e.g., Garstecki & Erler, 1998; Kricos, 
Erdman, Bratt, & Williams, 2007), but the present study failed to identify hearing impairment as a 
significant predictor of intervention uptake and outcomes and did not record participants’ major 
life events. This former result may have occurred because of the inclusion of shared decision 
making in this study where the clinical test results played only a minor role in the discussion of the 
intervention options. The naturalistic and varied recruitment strategies used in this study provided 
a sample of adults with hearing impairment which were likely to be similar to those approaching 
hearing clinics for an initial assessment, with age, gender, degree of hearing impairment, and time 
since onset of hearing impairment of this sample similar to that of adults with hearing impairment 
offered hearing aids for the first time elsewhere (Davis, Smith, Ferguson, Stephens, & 
Gianopoulos, 2007). We also acknowledge that this research did not offer all potential 
intervention options. For example, hearing assistive technologies (HATs) could have been offered 
as a separate intervention option to the participants and we acknowledged the relevance of this 
intervention for adults with hearing impairment elsewhere (Laplante-Lévesque Hickson, & Worrall, 
2010b). This is a limitation of the options presented to participants, but HATs were discussed as 
part of the communication programs. 
Despite the longitudinal aspect of the research design which followed-up each participant 
for at least 6 months, the participant retention rate was very high, with all 153 participants 
reporting their intervention uptake 6 months after intervention decision and with 97% of 
participants who obtained hearing aids or completed communication programs reporting their 
outcomes 3 months after intervention completion. This means that the research findings are 
unlikely to have been distorted by non response bias. Multivariate analyses (logistic and linear 
regression) identified the unique contribution of predictors when all other variables were held 
constant. Such statistical methods greatly reduce the threat to internal validity that confounding 
factors (factors both associated with the predictor variables and with the outcome variables) can 
usually pose. However, it can be argued that additional predictor variables could have been 
entered in the models which may have further increased their predictive power. The logistic 
regression models correctly classified 71 to 88% of participants’ intervention uptake (see Table 
7.3) whilst the linear regression models explained 10 to 52% of the variance in intervention 
outcomes (see Table 7.6). The models pertaining to reduction in self-reported hearing disability 
explained an especially large amount of variance in intervention outcomes (43% for the 
participants who obtained hearing aids and 52% for the participants who completed 
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communication programs). This is not surprising given that initial self-reported hearing disability 
was a significant predictor for both models. The finding that hearing disability is a strong predictor 
of hearing aid and communication program outcomes might appear as a truism to some, but it 
serves as a reminder that self-reported hearing disability is central to determining rehabilitation 
candidacy if the ultimate goal is to reduce hearing disability. This study’s regression models 
compare favorably to a previous report of hearing aid outcome predictors in 205 adults where 
variables measured before the hearing aid fitting, such as self-reported hearing disability and 
previous hearing aid experience, explained between 20 and 30% of the variance in hearing aid 
outcomes 6 months later (Cox, Alexander, & Gray, 2007). The current study expands the 
knowledge base by applying regression analyses to both intervention uptake and outcomes, by 
uncovering novel predictors (e.g., stages of change), and by measuring outcomes for both 
communication programs and hearing aids. Factors relating to health behaviors and the client-
clinician relationship might help elucidate some of the remaining unexplained variance in 
intervention uptake and outcomes in adults with hearing impairment. For example, it has been 
found in the broader health literature that adults with chronic illnesses who have similar views as 
their clinicians in terms of health locus of control exhibit better intervention adherence and 
outcomes (Christensen et al., 2010). Likewise, adults with hearing impairment who receive 
audiological services compatible with their preferences might report more successful intervention 
outcomes than their peers. As part of our research, we are now investigating how client-centered 
audiologists are, as we believe this to be an important aspect of the client-clinician relationship. 
The self-reported intervention outcomes chosen for this study were ecologically valid. The 
COSI is based on attainment of individualized intervention goals, the IOI, designed by an 
international panel of experts, also focuses on domains meaningful to each respondent (Cox et al., 
2000), and the HHQ targets the social and emotional consequences of hearing impairment. Similar 
trends occurred in the significant predictors of outcomes arising from hearing aids and from 
communication programs (see Table 7.7). Unlike the predictors of intervention decisions and 
uptake, the predictors of intervention outcomes measured in this study are not intervention 
specific but rather apply to all intervention options for adults with hearing impairment. Self-
reported hearing disability (either as measured by the HHQ or by the IQ) and stages of change 
were the most robust predictors of both hearing aid and communication program outcomes. 
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7.5.11 Implications 
Of the total sample of 153 adults with hearing impairment seeking help for the first time, 
66 (43%) obtained hearing aids, 28 (18%) completed communication programs, and 59 (39%) did 
not complete an intervention. However, the situation appears to be quite different in clinical 
settings. In 2008–2009, the Australian publicly-subsidized hearing system provided 223,839 
hearing assessments and 143,346 hearing aid fittings, which suggests that 64% of those who 
sought help obtained hearing aids (Australian Institute of Health and Welfare, 2010). In a UK study 
commissioned by the National Health Services (NHS), 72% of those who failed a hearing screening 
took up hearing aids, however the authors warn that research incentives, such as the availability 
of hearing aids not usually offered by the NHS, might have inflated this figure (Davis et al., 2007). 
Overall, many clinical settings offer only one intervention option (i.e., hearing aids). The present 
findings suggest that clinical settings should expand the range of intervention options they offer. 
In this research, when offered options, more than half of the adults with hearing impairment 
seeking help for the first time did not obtain hearing aids. This figure may be more representative 
of clients’ preferences. 
Almost a quarter of the participants (24%) did not take up the intervention they intended 
to 6 months earlier. This highlights how intervention decisions are only a first step toward uptake 
and successful outcomes. Intervention uptake is the result of a complex chain of cognitive and 
behavioral processes and the factors influencing them are not static but rather change over time. 
This finding calls for periodic reassessment of the situation and needs of adults with hearing 
impairment, especially in the early stages of the rehabilitation process. 
Table 7.7 highlights the significant predictors of intervention decision, uptake, and 
outcomes in adults with hearing impairment and these should be integrated in clinical settings. 
Greater hearing disability (either reported by self or by others) and contemplation and action 
stages of change (as opposed to precontemplation) were the most robust predictors of 
intervention uptake and outcomes with hearing aids and communication programs and should 
therefore inform the management of adults with hearing impairment seeking help for the first 
time. For example, greater self-reported hearing disability predicted intervention uptake and 
better outcomes whilst greater hearing impairment failed to. This study adds to the increasing 
large body of literature showing that the extent of the hearing problem as experienced by the 
client, rather than the audiogram, should be used to inform rehabilitation candidacy. 
Contemplation and action stages of change, as opposed to precontemplation, are also conducive 
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to intervention uptake and improved outcomes and therefore should guide intervention decision 
making. 
 
7.5.12 Conclusion 
In summary, this study indicates that self-reported hearing disability and stages of change 
are the two most robust predictors of intervention uptake and successful outcomes. Clinicians 
should offer intervention options and should discuss these predictors when helping adults with 
hearing impairment make optimal decisions. 
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Chapter 8 - Summary, strengths, limitations, implications, and future 
directions 
 
This last chapter presents a summary of the series of studies that form this thesis. Their 
strengths and limitations are discussed followed by their implications. Finally, future directions are 
proposed. 
 
8.1 Summary of Findings 
This thesis investigated rehabilitation intervention decision making in 153 adults with 
acquired hearing impairment seeking help for the first time. The literature review in Chapter 2 
summarised the intervention options available for adults with acquired hearing impairment and 
underlined their suboptimal availability and uptake. The literature review in Chapter 3 highlighted 
the potential relevance of approaches that promote the participation of adults with hearing 
impairment in their rehabilitation, namely client-centeredness, joint goal setting, and shared 
decision making. Together, this became the focus of the following four research studies. 
Chapter 4 described a qualitative study that identified the experiences of adults with 
acquired hearing impairment with shared decision making. The results were organised into an 
evidence-based model of shared decision making for audiological rehabilitation. Participants 
described decision making by its actors, processes, and dimensions and highlighted two themes: 
my story and trust. The themes convey that adults with acquired hearing impairment wish their 
clinicians to listen to their experiences and preferences and to be trustworthy. 
Chapter 5 reported on a qualitative study of a subset of 22 participants that identified the 
processes, reasons and influences that impacted upon participants’ intervention decisions: 1) 
convenience; 2) expected adherence and outcomes; 3) financial costs; 4) hearing disability; 5) 
nature of intervention; 6) other people’s experiences, recommendations, and support; and 7) 
preventive and interim solution. All categories of responses were a positive influence for a 
particular intervention for some participants and a negative influence for the same intervention 
for other participants. The categories emerging from this study determined the items on the 
Intervention Questionnaire (IQ), a measure specifically developed for the next stage of this 
research.  
Chapter 6 investigated the predictors of intervention decisions in a larger sample of 139 
participants. The IQ was used here to reflect participants’ reported reasons for the decisions they 
made and this was used in conjunction with a number of other measures cited in the literature as 
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potentially influencing health decisions. The majority of the sample opted for hearing aids (54%) 
whilst 24% of the sample opted for communication programs and 22% opted for no intervention. 
Seven predictors were identified: 1) application for subsidised hearing services (participants more 
likely to choose hearing aids and less likely to choose communication programs); 2) hearing 
impairment (hearing aids more likely and no intervention less likely); 3) communication self-
efficacy (hearing aids less likely); 4) powerful others locus of control (hearing aids less likely); 5) 
hearing disability perceived by others and self (hearing aids more likely); 6) perceived 
communication program effectiveness (communication programs more likely); and 7) perceived 
suitability of individual communication program (hearing aids less likely and communication 
programs more likely). 
While Chapter 6 identified predictors of intervention decisions (i.e., the intervention 
participants intended to take up), Chapter 7 investigated the predictors of intervention uptake 6 
months later and of hearing aid and communication program outcomes 3 months after 
intervention completion. Almost a quarter (24%) of the 153 participants did not take up the 
intervention they intended to. Seven intervention uptake predictors were identified: 1) application 
for subsidized hearing services (participants more likely to obtain hearing aids and less likely to 
pursue no intervention); 2) higher socio-economic status (no intervention less likely); 3) 
communication self-efficacy (hearing aids less likely); 4) contemplation stage of change (no 
intervention less likely); 5) hearing disability perceived by others and self (communication 
programs less likely); 6) perceived communication program effectiveness (communication 
programs more likely); and 7) perceived suitability of individual communication program (hearing 
aids less likely and communication programs more likely). Intervention outcomes (benefit, 
composite outcomes, and reduction in self-reported hearing disability) were obtained in 91 of the 
94 participants who completed an intervention and six predictors of successful intervention 
outcomes were identified: 1) higher socio-economic status; 2) higher initial self-reported hearing 
disability; 3) lower precontemplation stage of change; 4) higher action stage of change; 5) lower 
chance locus of control; and 6) higher hearing disability perceived by others and self. 
 
8.2 Strengths 
This series of studies answers topical questions in line with the research recommendations 
of the 2009 United States of America’s National Institute on Deafness and Other Communication 
Disorders/National Institutes of Health (NIDCD/NIH) working group on accessible and affordable 
hearing health care for adults with mild to moderate hearing impairment (Donahue, Dubno, & 
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Beck, 2010). The present research is the first to investigate the intervention decisions of adults 
with hearing impairment when options other than hearing aids are available. It used a clear model 
of decision making (i.e., shared decision making) and the same audiologist used the same decision 
aid with all participants. The decision aid was evidence-based and developed according to the 
latest guidelines. All participants had a deliberation period of at least one week after the 
presentation of the intervention options before making a decision. This period allowed 
participants to assess the interventions presented and to involve significant others in decision 
making, two features that are often overlooked when implementing new health intervention 
decision making policies (Entwistle, 2000). 
Mixed methods research gave answers to the four study aims. Combining quantitative and 
qualitative approaches provides a better understanding of research problems than either 
approach in isolation (Creswell & Plano Clark, 2007). In this series of studies, a sequential 
qualitative (content analysis) and quantitative (multivariate analysis) approach to mixed methods 
research was favoured. Chapters 4 and 5 used a qualitative approach to investigate novel aspects 
of intervention decision making in adults with hearing impairment. The qualitative study findings 
reported in Chapter 5 were the starting point for the development of the IQ, which was then 
administered on a larger sample. Scores on the IQ were significant predictors of intervention 
decision, uptake, and outcomes as reported in Chapters 6 and 7. In this series of studies, mixed 
methods research grounded the IQ items in the experiences of adults with acquired hearing 
impairment and elucidated their unique association with intervention decision, uptake, and 
successful outcomes. 
The two quantitative studies used multivariate analysis (i.e., logistic and linear regression) 
to identify unique predictors when all other variables were held constant. The prospective nature 
of the research design, which spanned over a minimum of 6 months for each participant, allowed 
for a thorough examination of intervention decisions, uptake, and outcomes. The participant 
retention rate was very high, with all participants reporting their intervention uptake 6 months 
after intervention decision and with 97% of participants who obtained hearing aids or completed 
communication programs reporting their intervention outcomes 3 months after intervention 
completion. As a result, the research findings are unlikely to have been distorted by non response 
bias. 
This series of studies considered the intervention decision as a discrete event, but the 
prospective design evaluated whether participants translated their decisions into intervention 
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uptake and successful outcomes. As health decisions are reconsidered and revisited over an 
extended period of time (Entwistle, 2000), this research’s longitudinal component was a strength. 
Moreover, the studies were purposefully designed to reflect the situation in clinical 
settings and therefore to generate findings with good external validity. Recruitment used a 
naturalistic approach where diverse recruitment strategies were deployed and exclusion criteria to 
participation in the study were minimised. For example, although adults who have obtained 
hearing aids from the public system are different from those who have obtained them from the 
private system (Cox, Alexander, & Gray, 2005), it was deemed important for this series of studies 
to recruit both participants eligible for publicly-subsidised hearing aids as well as participants 
ineligible for publicly-subsidised hearing aids. This had the effect of increasing the heterogeneity 
of the sample and therefore increasing the sample size required for adequate power. Recruiting a 
large sample addressed the variability in the data whilst preserving the external validity of the 
results. 
 
8.3 Limitations 
This series of studies has some shortcomings. Not all potential intervention options were 
taken into account in this research. For example, hearing assistive technologies (HATs) could have 
been offered as a separate intervention option to the participants and we acknowledged the 
relevance of this intervention for adults with hearing impairment in Chapter 2. Whilst the blurring 
of the boundary between HATs and other technologies widely available should be celebrated (e.g., 
most telephones now have a built-in amplifier and most televisions have captioning), it was 
unlikely that all research participants would have had no prior experience with such technologies. 
As participants required to have no prior experience with all interventions, this research did not 
offer HATs. This is a limitation of the options presented to participants, but HATs were discussed 
as part of the communication programs. 
As disability and health are bound by contextual factors (World Health Organisation, 2001), 
the findings of this series of studies may not apply to vastly different economic, social, cultural, 
and healthcare environments. 
Exploratory mixed methods research requires lengthy time for implementation (Plano 
Clark, Creswell, O'Neil Green, & Shope, 2008) and the measurement of intervention outcomes 3 
months after intervention completion limited the recruitment period, which spanned from March 
2008 to September 2009. A longer recruitment period would have lead to a larger sample size 
which, in turn, could have allowed for further statistical analyses such as assessing the outcomes 
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of the group communication program separately from those of the individual communication 
program. Similarly, more potential predictors, such as health status or major life events, could 
have been collected and investigated with the multivariate analyses if the sample size had been 
larger. 
This series of studies did not assess the effectiveness of client participation in improving 
intervention uptake and outcomes. This is however an important question and, to address it, a 
randomised controlled trial with preference arms, also known as the Brewin-Bradley partially 
randomised controlled trial, is required (Brewin & Bradley, 1989; Lambert & Wood, 2000; 
McPherson, Britton, & Wennberg, 1997). In this research design, each participant is asked a priori 
for intervention preference. Participants with a preference for an intervention are not randomised 
and complete their intervention of choice whilst participants without a preference for an 
intervention complete the intervention to which they are randomised (Brewin & Bradley, 1989). 
This design isolates the effect of preferences on intervention uptake and outcomes. According to a 
systematic review, the magnitude of the effect of client preferences as measured in randomised 
controlled trials are in fact smaller than initially predicted (King et al., 2005), but it would be 
interesting to determine whether this is true for hearing rehabilitation. Each participant’s degree 
of preference for an intervention (from no preference to strong preference) can also be assessed 
and linked back to the preference effect. Randomised controlled trials with preference arms are 
an insightful combination of evidence-based practices and client-centredness (Bensing, 2000). 
Given the three intervention options (hearing aids, communication programs, and no intervention) 
and the two levels of intervention preference (preference or no preference), such a design would 
have required six groups if applied to this series of studies and therefore would have called for 
double the number of participants. This is a conservative sample size estimate based on the 
expectation that all groups would fill at an equal rate. However, previous studies show that 
difficulties with recruitment of participants without intervention preference (i.e., agreeing to 
randomisation) are common with this research design (e.g., Bedi et al., 2000; Chilvers et al., 2001; 
Torgerson, Klaber-Moffett, & Russell, 1996). 
As an illustration of the issue of difficulty with recruiting participants who agree to 
randomisation, Preminger (2003) designed a randomised controlled trial where adults with 
hearing impairment enrolled in a group communication program were randomly allocated to one 
of two alternatives: 1) significant other participating in the group communication program with 
them or 2) significant other not participating in the group communication program with them. 
Although Preminger’s study called for random participant allocation to either participation or no 
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participation of the significant other, 15 of the 25 participants (60%) could not be randomised in 
that study because of preferences and convenience. This means that, in the case of the series of 
studies in this thesis, if similar difficulties with recruitment of participants agreeing to 
randomisation had occurred, a greater sample size would have been required before enough 
participants were enrolled in the randomised arms of the randomised controlled trial. Although 
directly relevant to the research topic, a randomised controlled trial with preference arms design 
was deemed to require resources not compatible with the scope of this series of studies, but 
should be considered as a possible future extension of this research. 
 
8.4 Implications 
8.4.1 Clinic 
Taken together, the findings of this series of studies call for a client-centred approach to 
the rehabilitation of adults with acquired hearing impairment. The two themes of the shared 
decision making model presented in Chapter 3 convey that adults with acquired hearing 
impairment wish their clinician to listen to their experiences and preferences and to be 
trustworthy. Adults seeking help for hearing impairment for the first time should be presented 
with decision aids detailing their intervention options. As proposed by Spitzer (2000), clinical 
pathways should consider communication programs as not only supplements to hearing aids, but 
also as alternatives. The array of predictors of intervention decisions, uptake, and outcomes 
identified remind clinicians that these need to be broached with each client. More specifically, 
Chapter 7 underlined the importance of considering self-reported hearing disability and stages of 
change when helping adults with hearing impairment make decisions that result in intervention 
uptake and successful outcomes. 
 
8.4.2 Policy 
For adults with acquired hearing impairment to participate in decisions about their 
rehabilitation, all parties must recognise that more than one intervention option is available 
(Entwistle, 2000). Of the full sample of 153 adults with acquired hearing impairment seeking help 
for the first time, 66 participants (43%) obtained hearing aids, 28 participants (18%) completed 
communication programs, and 59 participants (39%) did not complete an intervention. Many 
clinical settings offer only one intervention option (i.e., hearing aids) and do not discuss the option 
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of delaying intervention. Clinical settings should expand the range of intervention options they 
offer. In this research, more than half of the sample pursued options other than hearing aids. 
A qualitative study by Stevenson (2003) demonstrated that clinicians sometimes agree in 
principle with shared intervention decision making but fail to use the approach in their clinical 
practice. Adoption of more client-centred approaches requires clinicians to have some freedom 
within their clinical settings (Turner-Stokes, 2007). General practitioners who work in smaller 
clinical settings and who are satisfied with their level of professional autonomy are rated by their 
clients as using a more participatory decision making style than their counterparts (Kaplan, 
Greenfield, Gandek, Rogers, & Ware, 1996). However, many aspects of hearing health care follow 
a “one-size-fits-all” approach, for example with public systems around the world focusing largely 
on hearing aids or with some clinics favouring rigid clinical pathways for their clients. Moving away 
from a medical approach towards a client-centreded approach requires a concerted effort from 
both clinicians and policy makers (Duchan, 2004). 
Evidence-based practices integrate information from four sources: intervention 
effectiveness, clients’ values and preferences, clinicians’ expertise, and clinical settings (Hoffmann, 
Bennett, & Del Mar, 2010; Sackett, Richardson, Rosenberg, & Haynes, 1997). This series of studies 
focused on the relationship between clients’ values and preferences and intervention 
effectiveness and this should, in turn, influence clinicians and clinical settings towards promoting 
the participation of their clients. 
 
8.5 Future Directions 
As discussed above, a randomised controlled trial with preference arms design could 
isolate the effect of preferences for interventions on rehabilitation outcomes. This would 
therefore determine the effectiveness of client participation in improving hearing intervention 
uptake and outcomes. 
It would also be interesting to investigate the relationships between intervention decisions, 
uptake, and outcomes. More frequent data collection points between intervention decision, 
uptake, and successful outcomes could help “join the dots” and understand the evolution of 
decision making over time. For example, Internet technologies could prove an interesting research 
tool to follow-up adults with hearing impairment more often over time, with electronic mail 
having already been used successfully for this purpose (Laplante-Lévesque, Pichora-Fuller, & 
Gagné, 2006). In this series of studies, participants could consider another intervention after 
completion of a first intervention and the associated outcome measures. However, it was beyond 
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the scope of this thesis to follow participants for several years. Hearing research that includes a 
longitudinal component following initial rehabilitation would help understand the various 
trajectories that adults with acquired hearing impairment take. Research offering multiple 
interventions in a simultaneous fashion is also important. 
Similarly, a greater focus on clinical interactions, such as client-clinician communication, 
recommendations from health care clinicians other than audiologists, and previous experiences 
with hearing aid clinics (e.g., when accompanying a family member or friend), could help better 
understand how adults with acquired hearing impairment make intervention decisions. As part of 
our research, we are now investigating how client-centered audiologists are, as we believe this to 
be an important aspect of the client-clinician relationship. It has been proposed that an existing 
client-clinician relationship favours effective intervention decision making (Edwards, Elwyn, & 
Gwyn, 1999). Although this research closely followed the typical clinical pathway of adults with 
acquired hearing impairment, where intervention options are presented during the first 
appointment with the clinician, it would be interesting to investigate decision making in adults 
with hearing impairment who have known their audiologist for many years. 
Now that the predictors of intervention decisions, uptake, and outcomes in adults with 
acquired hearing impairment are better understood, they should be integrated into clinical 
practice. Self-reported hearing disability and stages of change, the two most robust predictors of 
intervention uptake and outcomes, could be measured in adults with hearing impairment to 
better inform their clinical pathway. In order for this to happen, further research is required to 
understand how to best measure these constructs in clinical settings. Many tools are available to 
measure self-reported hearing disability, but not to measure stages of change in adults with 
acquired hearing impairment. For example, this series of studies adapted the 24-item URICA (see 
Appendix F) for hearing disability. This adaptation followed the URICA authors’ suggestions to suit 
the questionnaire to other populations (McConnaughy, Prochaska, & Velicer, 1983). However, its 
scope and length might not be well suited to the clinical reality. Although a long questionnaire is 
unlikely to be suitable for clinical settings, stage of change as measured by a 4-item questionnaire 
was not associated with hearing assessment attendance in people who had failed hearing 
screening (Milstein & Weinstein, 2002). The psychometric and predictive properties of these two 
measurement tools and of other potential staging questionnaires in adults with hearing 
impairment deserve more attention if stages of change are to be used clinically. Our emerging 
research suggests that adults with hearing impairment may adopt slightly different stages of 
change from those proposed in the literature, with a principal component analysis of URICA scores 
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suggesting that the stage between contemplation and action (named preparation in some of the 
stages of change literature) may be better described as information seeking in this population. 
This preliminary finding echoes a previous tutorial on the application of the stages of change to 
audiological rehabilitation (Babeu, Kricos, & Lesner, 2004). We intend to further explore this topic 
of research. 
As evidence-based practices are now an integral part of health policy and delivery, 
outcome measures will continue to be developed and refined, both for research and clinical use. 
For example, comparisons of outcomes across interventions are likely to become more common. 
To this effect, it has been suggested that scores on the first item of the International Outcome 
Inventory - Alternative Interventions (IOI-AI: Noble, 2002), measuring daily use, might not be 
equivalent to those on the first item of the International Outcome Inventory - Hearing Aids (IOI-
HA: Cox et al., 2000), with respondents likely to underestimate hours of use of alternative 
interventions (Hickson, Worrall, & Scarinci, 2006). It appears to be more difficult for people to 
estimate communication program use (in terms of hours the communication strategies are used 
each day) than to estimate hearing aid use (in terms of hours the hearing aids are worn each day). 
We have therefore started to test how to quantify daily use of hearing aids versus alternative 
interventions in a different way. According to the recommendation of Hickson and colleagues, we 
have administered modified versions of the IOI-HA and of the IOI-AI to the participants in this 
series of studies. The two modified questionnaires included both the original daily use question as 
well as a modified daily use question which employed word qualifiers (i.e., Never, Rarely, 
Sometimes, Often, and Almost Always) to describe use instead of number of hours of use as per 
the original daily use item. Our emerging research suggests discrepancies in the scores on the two 
daily use items between the IOI-HA and the IOI-AI and some of our future research efforts will 
focus on this. 
Another logical next step would be to design and evaluate interventions to help foster the 
predictors of successful intervention decisions, uptake, and outcomes. For example, as self-
reported hearing disability is associated with more successful hearing aid and communication 
program outcomes, could acknowledgement of hearing disability be promoted? Motivational 
interviewing is a clinical method that adopts a “directive, client-centered counselling style for 
eliciting behaviour change by helping clients to explore and resolve ambivalence” (Rollnick & 
Miller, 1995, p. 325). Motivational interviewing has been found to achieve better health outcomes 
than traditional approaches (Rubak, Sandbæk, Lauritzen, & Christensen, 2005) and may have 
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applications to the rehabilitation of adults with acquired hearing impairment, for example in their 
acknowledgement of their hearing disability. 
Overall, the factors influencing the intervention decisions of adults with acquired hearing 
impairment uncovered in this series of studies are similar to those reported by adults with knee 
pain, partial dentures, or with a history of myocardial infarction. In accordance with the previous 
literature on decisions regarding other chronic health conditions (Carnes, Anwer, Underwood, 
Harding, & Parsons, 2008; Smith, Entwistle, & Nuttall, 2005; Wingham, Dalal, Sweeney, & Evans, 
2006), aspects of convenience, expected outcomes, nature of the health condition, acceptance, 
and stigma were reported in this series of studies. Hearing researchers should continue to partner 
with those working with other chronic health conditions as common questions may be more easily 
tackled by collaborative efforts. Similarly, international partnerships will help flesh out the 
influence of different economic, social, cultural, and healthcare environments on health decision 
making. 
 
8.6 Conclusion 
This thesis investigated rehabilitation intervention decision making in adults with acquired 
hearing impairment seeking help for the first time. In summary, the four studies underlined the 
importance of a client-centred and trustful approach to decision making with adults with acquired 
hearing impairment. More specifically, clinicians should discuss self-reported hearing disability and 
stages of change to successfully help adults with acquired hearing impairment make decisions that 
result in intervention uptake and successful outcomes. By introducing adults with acquired hearing 
impairment to shared decision making, this thesis represents a first step towards evidence-based 
client participation in hearing rehabilitation. 
It has been proposed that current client-clinician interactions “promote passivity and 
dependence instead of self-reliance, sapping self-confidence and undermining people’s ability to 
cope” (Coulter, 2002, p. 4). Taken together, the findings of this thesis provide clinicians with tools 
to reverse this trend and to enable the participation of adults with acquired hearing impairment 
throughout their rehabilitation process. 
  172 
8.7 References 
Babeu, L. A., Kricos, P. B., & Lesner, S. A. (2004). Application of the stages-of-change model in 
audiology. Journal of the Academy of Rehabilitative Audiology, 37, 41-56. 
Bedi, N., Chilvers, C., Churchill, R., Dewey, M., Duggan, C., Fielding, K., … Williams, I. (2000). 
Assessing effectiveness of treatment of depression in primary care - Partially randomised 
preference trial. British Journal of Psychiatry, 177, 312-318. 
Bensing, J. (2000). Bridging the gap. The separate worlds of evidence-based medicine and patient-
centered medicine. Patient Education and Counseling, 39, 17-25. 
Brewin, C. R., & Bradley, C. (1989). Patient preferences and randomised clinical trials. British 
Medical Journal, 299, 313-315. 
Carnes, D., Anwer, Y., Underwood, M., Harding, G., & Parsons, S. (2008). Influences on older 
people's decision making regarding choice of topical or oral NSAIDs for knee pain: 
Qualitative study. British Medical Journal, 336, 142-145. 
Chilvers, C., Dewey, M., Fielding, K., Gretton, V., Miller, P., Palmer, B.,… Harrison, G. (2001). 
Antidepressant drugs and generic counselling for treatment of major depression in primary 
care: Randomised trial with patient preference arms. British Medical Journal, 322, 772-775. 
Coulter, A. (2002). The autonomous patient: Ending paternalism in medical care. London, United 
Kingdom: The Stationery Office. 
Cox, R. M., Alexander, G. C., & Gray, G. A. (2005). Hearing aid patients in private practice and 
public health (Veterans Affairs) clinics: Are they different? Ear and Hearing, 26, 513-528. 
Cox, R. M., Hyde, M., Gatehouse, S., Noble, W., Dillon, H., Bentler, R., … Hallberg, L. (2000). 
Optimal outcome measures, research priorities, and international cooperation. Ear and 
Hearing, 21(Suppl. 4), 106-115. 
Creswell, J. W., & Plano Clark, V. L. (2007). Designing and conducting mixed methods research. 
Thousand Oaks, CA: Sage. 
Donahue, A., Dubno, J. R., & Beck, L. (2010). Accessible and affordable hearing health care for 
adults with mild to moderate hearing loss. Ear and Hearing, 31, 2-6. 
Duchan, J. F. (2004). Maybe audiologists are too attached to the medical model. Seminars in 
Hearing, 25, 347-354. 
Edwards, A., Elwyn, G., & Gwyn, R. (1999). General practice registrar responses to the use of 
different risk communication tools in simulated consultations: A focus group study. British 
Medical Journal, 319, 749-752. 
  173 
Entwistle, V. A. (2000). Supporting and resourcing treatment decision-making: Some policy 
considerations. Health Expectations, 3, 77-85. 
Hickson, L., Worrall, L., & Scarinci, N. (2006). Measuring outcomes of a communication program 
for older people with hearing impairment using the International Outcome Inventory. 
International Journal of Audiology, 45, 238-246. 
Hoffmann, T., Bennett, S., & Del Mar, C. (Eds.). (2010). Evidence-based practice across the health 
professions. Chatswood, Australia: Elsevier. 
Kaplan, S. H., Greenfield, S., Gandek, B., Rogers, W. H., & Ware, J., J.E. (1996). Characteristics of 
physicians with participatory decision-making styles. Annals of Internal Medicine, 124, 497-
504. 
King, M., Nazareth, I., Lampe, F., Bower, P., Chandler, M., Morou, M.,… Lai, R. (2005). Conceptual 
framework and systematic review of the effects of participants' and professionals' 
preferences in randomised controlled trials. Health Technology Assessment, 9(35), 1-186. 
Lambert, M. F., & Wood, J. (2000). Incorporating patient preferences into randomized trials. 
Journal of Clinical Epidemiology, 53, 163-166. 
Laplante-Lévesque, A., Pichora-Fuller, M. K., & Gagné, J.-P. (2006). Providing an internet-based 
audiological counselling programme to new hearing aid users: A qualitative study. 
International Journal of Audiology, 45, 697-706. 
McConnaughy, E. A., Prochaska, J. O., & Velicer, W. F. (1983). Stages of change in psychotherapy: 
Measurement and sample profiles. Psychotherapy: Theory, Research and Practice, 20, 368-
375. 
McPherson, K., Britton, A. R., & Wennberg, J. (1997). Are randomized controlled trials controlled? 
Patient preferences and unblind trials. Journal of the Royal Society of Medicine, 90, 652-
656. 
Milstein, D., & Weinstein, B. E. (2002). Effects of information sharing on follow-up after screening 
for older adults. Journal of the Academy of Rehabilitative Audiology, 35, 43-58. 
Noble, W. (2002). Extending the IOI to significant others and to non-hearing-aid-based 
interventions. International Journal of Audiology, 41, 27-29. 
Plano Clark, V. L., Creswell, J. W., O'Neil Green, D., & Shope, R. J. (2008). Mixing quantitative and 
qualitative approaches: An introduction to emergent mixed methods research. In S. N. 
Hesse-Biber & P. Leavy (Eds.), Handbook of Emergent Methods (pp. 363-387). New York, 
NY: Guilford Press. 
  174 
Preminger, J. E. (2003). Should significant others be encouraged to join adult group audiologic 
rehabilitation classes? Journal of the American Academy of Audiology, 14, 545-555. 
Rollnick, S., & Miller, W. R. (1995). What is motivational interviewing? Behavioural and Cognitive 
Psychotherapy, 23, 325-334. 
Rubak, S., Sandbæk, A., Lauritzen, T., & Christensen, B. (2005). Motivational interviewing: A 
systematic review and meta-analysis. British Journal of General Practice, 55, 305-312. 
Sackett, D. L., Richardson, W. S., Rosenberg, W., & Haynes, R. B. (1997). Evidence-based medicine: 
How to practice and teach EBM. New York, NY: Churchill Livingstone. 
Smith, P. A., Entwistle, V. A., & Nuttall, N. (2005). Patients' experiences with partial dentures: A 
qualitative study. Gerodontology, 22, 187-192. 
Spitzer, J. B. (2000). Toward contemporary models of adult audiologic rehabilitation. Seminars in 
Hearing, 21, 205-212. 
Stevenson, F. A. (2003). General practitioners' views on shared decision making: A qualitative 
analysis. Patient Education and Counseling, 50, 291-293. 
Torgerson, D. J., Klaber-Moffett, J., & Russell, I. T. (1996). Patient preferences in randomised trials: 
Threat or opportunity? Journal of Health Services Research and Policy, 1, 194-197. 
Turner-Stokes, L. (2007). Politics, policy and payment - Facilitators or barriers to person-centred 
rehabilitation? Disability and Rehabilitation, 29, 1575-1582. 
Wingham, J., Dalal, H. M., Sweeney, K. G., & Evans, P. H. (2006). Listening to patients: Choice in 
cardiac rehabilitation. European Journal of Cardiovascular Nursing, 5, 289-294. 
World Health Organisation. (2001). International Classification of Functioning, Disability, and 
Health. Geneva, Switzerland: World Health Organisation. 
  175 
Appendix A - Ethics approval: University of Queensland Behavioural & 
Social Sciences Ethical Review Committee 
 
 
  176 
Appendix B - Ethics approval: Australian government’s Department of 
Health and Ageing Ethics Committee 
 
 
  177 
 
  178 
Appendix C - Interview topic guide 
 
How did you decide which intervention to choose? 
What was the most important factor in deciding which intervention to choose? 
What would have had to be different to make you choose a different intervention? 
How easy or difficult was it for you to decide which intervention to choose? 
What influenced you to choose one intervention over the others? 
Who influenced you to choose one intervention over the others? 
How well do you think you and your significant other(s) agree on the intervention to 
choose? 
How well do you think you and the audiologist agree on the intervention to choose? 
What intervention do you think most people like you choose? Why? 
What would be the ideal way for people like you to decide which intervention to choose? 
Would you have liked more guidance or less guidance? Who from? 
Our objective is to understand how people like you decide which intervention to choose. Is 
there anything else we should have asked you to help us better understand this? 
(After summarising the interview and allowing the participant to correct or further explain 
as required) Is there anything else you would like to add? 
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Appendix D - Hearing Handicap Questionnaire (HHQ) 
 
Reference 
 
Gatehouse, S., & Noble, W. (2004). The Speech, Spatial and Qualities of Hearing Scale (SSQ). 
International Journal of Audiology, 43, 85-99. 
 
 
Items 
 
1. How often does your hearing difficulty restrict the things you do? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
2. How often do you feel anxious or worried because of your hearing difficulty? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
3. As a result of your hearing difficulty, how often do you feel embarrassment when in the 
company of other people? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
4. How often is your self-confidence affected by your hearing difficulty? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
5. How often does your hearing difficulty make you feel nervous or uncomfortable? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
6. How often does any difficulty with your hearing make you feel self-conscious? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
7. How often does your difficulty with your hearing affect the way you feel about yourself? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always
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8. How often are you inconvenienced by your hearing difficulty? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
9. How often do you feel inclined to avoid social situations because of your hearing difficulty? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
10. How often do you feel cut off from things because of your hearing difficulty? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
11. How often does your hearing difficulty restrict your social or personal life? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always 
 
12. How often do you feel tense and tired because of your hearing difficulty? 
a) Never                   b) Rarely                   c) Sometimes                   d) Often                   e) Almost always
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Appendix E - Self-Efficacy for Situational Communication Management 
Questionnaire (SESMQ)  
 
Reference 
 
Jennings, M. B. (2005). Factors that influence outcomes from aural rehabilitation of older adults: 
The role of perceived self-efficacy (Doctoral dissertation). University of Western Ontario, 
London, Canada. 
 
 
Items 
 
1. You are having a conversation with a friend or family member in your home. The room is dark 
because the curtains are partially closed and the light is off. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
2. Your friend / family member is trying to talk to you when she / he is in another room. 
How well can you hear in this situation? 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
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3. You are at a party where the conversation is noisy. Someone who you have never met before 
comes over to speak to you. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
4. You are at the doctor’s office. The receptionist calls you from across the room to let you know 
that it is your turn to see the doctor. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
5. You are watching television at home. The actors speak amid the background music. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
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6. You hold a card party in your home. You are seated at a table with people you do not know 
very well. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
7. You are at home watching television with a family member. She/he turns and speaks to you. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
8. You are going to a public lecture. There are no seats available near the speaker. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
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9. You are waiting for a train/plane at a busy station. Your friend is sitting beside you and says 
something without looking at you. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
10. You hold a party in your home. Someone you do not know very well starts up a 
conversation. She/he puts one hand over her/his mouth when they are speaking. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
11. You are having a family dinner in your home. There is more than one conversation occurring 
at a time. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
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12. You are at a wedding reception with 200 guests. Your friend/family member starts talking to 
you. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
13. You are in a restaurant with a family member or friend. You are seated in a dim and noisy 
spot. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
14. You telephone a family member/friend using a pay phone. There is a lot of noise from 
people passing behind you. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
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15. You are at home. The telephone rings. You do not recognize the caller’s voice and cannot 
understand what she/he is saying. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
16. You answer the door. The postal carrier hands you a package and asks you a question. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
17. You attend a meeting with 3 other persons. You have attended this meeting on a regular 
basis. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
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18. You are in the grocery store. The person at the checkout tells you the total of your bill. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
19. You are at home watching television with a friend/family member. The volume on the 
television is too soft. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident 
 
20. You are in the bank. You go to the teller to ask about your bank balance. 
How well can you hear in this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not well at all                                              Moderately well                                                            Very well 
How confident are you that you can manage this situation? 
0               1               2               3               4               5               6               7               8               9               10 
Not confident at all                                 Moderately confident                                            Very confident
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Appendix F - University of Rhode Island Change Assessment (URICA) - 
Hearing 
 
Reference 
 
McConnaughy, E. A., Prochaska, J. O., & Velicer, W. F. (1983). Stages of change in psychotherapy: 
Measurement and sample profiles. Psychotherapy: Theory, Research and Practice, 20, 368-
375. 
 
 
Items 
 
1. As far as I'm concerned, I don't have any hearing problems that need changing. 
(Precontemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
2. I think I might be ready for some self-improvement. (Contemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
3. I am doing something about the hearing problems that had been bothering me. (Action) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
4. It might be worthwhile to work on my hearing problem. (Contemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
5. I'm not the problem one. It doesn't make much sense for me to be here. (Precontemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
6. I am finally doing some work on my hearing problem. (Action) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
7. I've been thinking that I might want to change something about myself. (Contemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree
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8. At times my hearing problem is difficult, but I'm working on it. (Action) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
9. Being here is pretty much a waste of time for me because the hearing problem doesn't have 
to do with me. (Precontemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
10. I'm hoping this place will help me to better understand myself. (Contemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
11. I guess I have faults, but there's nothing that I really need to change. (Precontemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
12. I am really working hard to change. (Action) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
13. I have a hearing problem and I really think I should work at it. (Contemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
14. Even though I'm not always successful in changing, I am at least working on my hearing 
problem. (Action) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
15. I wish I had more ideas on how to solve the hearing problem. (Contemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
16. I have started working on my hearing problems but I would like help. (Action) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
17. Maybe this place will be able to help me. (Contemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree
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18. I may be part of the hearing problem, but I don't really think I am. (Precontemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
19. I hope that someone here will have some good advice for me. (Contemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
20. Anyone can talk about changing; I'm actually doing something about it. (Action) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
21. All this talk about psychology is boring. Why can't people just forget about their hearing 
problems? (Precontemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
22. I have worries but so does the next guy. Why spend time thinking about them? 
(Precontemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
23. I am actively working on my hearing problem. (Action) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree 
 
24. I would rather cope with my faults than try to change them. (Precontemplation) 
a) Strongly disagree             b) Disagree             c) Undecided             d) Agree             e) Strongly agree
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Appendix G - Locus of Control internality, powerful others, and chance 
scales (LoC) 
 
Reference 
Levenson, H. (1972). Distinctions within the concept of internal - external control: Development of 
a new scale. Proceedings of the 80th Annual APA Convention, 261-262. 
 
 
Items 
 
1. Whether or not I get to be a leader depends mostly on my ability. (Internality) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
2. To a great extent my life is controlled by accidental happenings. (Chance) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
3. I feel like what happens in my life is mostly determined by powerful people. (Powerful others) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
4. Whether or not I get into a car accident depends mostly on how good a driver I am. 
(Internality) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
5. When I make plans, I am almost certain to make them work. (Internality) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree
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6. Often there is no chance of protecting my personal interests from bad luck happenings. 
(Chance) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
7. When I get what I want, it’s usually because I’m lucky. (Chance) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
8. Although I might have good ability, I will not be given leadership responsibility without 
appealing to those in positions of power. (Powerful others) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
9. How many friends I have depends on how nice a person I am. (Internality) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
10. I have often found that what is going to happen will happen. (Chance) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
11. My life is chiefly controlled by powerful others. (Powerful others) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
12. Whether or not I get into a car accident is mostly a matter of luck. (Chance) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree
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13. People like myself have very little chance of protecting our personal interests when they 
conflict with those of strong pressure groups. (Powerful others) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
14. It’s not always wise for me to plan too far ahead because many things turn out to be a 
matter of good or bad fortune. (Chance) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
15. Getting what I want requires pleasing those above me. (Powerful others) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
16. Whether or not I get to be a leader depends on whether I’m lucky enough to be in the right 
place at the right time. (Chance) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
17. If important people were to decide they didn’t like me, I probably wouldn’t make many 
friends. (Powerful others) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
18. I can pretty much determine what will happen in my life. (Internality) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree
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19. I am usually able to protect my personal interests. (Internality) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
20. Whether or not I get into a car accident depends mostly on the other driver. (Powerful 
others) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
21. When I get what I want, it’s usually because I worked hard for it. (Internality) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
22. In order to have my plans work, I make sure that they fit in with the desires of people who 
have power over me. (Powerful others) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
23. My life is determined by my own actions. (Internality) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
 
24. It’s chiefly a matter of fate whether or not I have a few friends or many friends. (chance) 
a) Strongly agree   b) Somewhat agree   c) Slightly agree  
d) Slightly disagree   e) Somewhat disagree  f) Strongly disagree 
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Appendix H - Intervention Questionnaire (IQ) 
 
Reference 
 
Laplante-Lévesque, A., Hickson, L., & Worrall, L. (under review). Predictors of rehabilitation 
intervention decisions in adults with acquired hearing impairment. Journal of Speech, 
Language, and Hearing Research. 
 
 
Items 
 
1. Other people tell me I should do something about my hearing. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
2. Other people tell me I have trouble hearing. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
3. Other people tell me I should get hearing aids. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
4. My hearing affects me in my day-to-day life. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true
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5. The individual program will prevent my hearing problems from affecting me more in the 
future. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
6. The group program will prevent my hearing problems from affecting me more in the future. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
7. The group program is most likely to address my current hearing problems. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
8. The individual program is most likely to address my current hearing problems. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
9. I am comfortable with learning from reading to address my hearing problems. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
10. It is convenient for me to do the individual program. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true
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11. If I was to decide to do the group program, I would persevere with it. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
12. If I was to decide to do the individual program, I would persevere with it. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
13. If I was to decide to get hearing aids, I would persevere with them. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
14. It is convenient for me to do the group program. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
15. I am comfortable with learning from group sessions to address my hearing problems. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
16. Other people tell me I should do the individual program. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
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17. Other people tell me I should do the group program. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
18. Hearing aids are expensive for me. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
19. People at the hearing aid clinic would have my best interests at heart. 
How true is this statement? 
0               1               2               3               4               5               6               7               8               9               10 
Not true at all                                                 Moderately true                                                         Very true 
 
